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FOR THOSE WHO DEVELOP 


NASAL CONGESTION 


ON RESERPINE THERAPY 


(PYRROBUTAMINE, LILLY) 


LILLY) 


About 50% of all patients 
experience this annoying side- 
effect. ‘Sandril’ ¢ ‘Pyronil’ 

relieves 75% of those affected. 


Each tablet combines 0.25 mg. 
‘Sandril’ and 7.5 mg. ‘Pyronil.’ 
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Cap A 


SUMMIT, N. 2. 


or a good night’s sleep 


ATION TO DORIDEN HAS 


AVERAGE DOSAGE: 


As a Daytime Sedative—0.25 Gm. t.i.d. or q.i.d. Cafter meais) 
As a Hypnotic-—0.5 Gm. at bedtime 


be SUPPLY: Tablets (scored), 0.25 Gm. and 0.5 Gm. 
DORIDEN® (glutethimide ciBA) 


% 


MEDICAL HORIZONS | Monday PM. 
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vitamins in 


products of © 


BAXTER LABORATORIES, INC. 


Morton Grove, Mlinois + Cleveland, Missi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOIS 


: “Entered as second-class matter, November 16, 1932, at the post office at Boston, Massachusetts, under the act of 
March 3, 1879. Published weekly at 8 Fenway, Boston 15. Domestic, $8.00 per year. 
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LIVITAMIN® with IRON 
each fluidounce contains: 


Iron 
420 


Manganese citrate, soluble 
58 mg. 
Thiamine hydrochloride 
10 mg. 
Riboflavin..... 
10 mg. 
Vitamin Bj» (crystalline) 
20 meg. 


Pyridoxine hydrochloride 
1 mg. 
Pantothenic acid 
5 mg. 
Liver fraction 1 
2 Gm. 
Rice bran extract 
1Gm. 


LIVITAMIN® CAPSULES with 
INTRINSIC FACTOR 


each capsule contains: 
Desiccated liver 


Ferrous sulfate 


g 
(Equiv. to 25 mg. of elemental iron) 
Thiamine hydrochloride 


Pyridoxine hydrochloride 
OME. 
Calcium pantothenate 


1 mg. 
Intrinsic factor USP 
1/6 Unit 


pediatrics } 


convalescence 


. . . the reconstructive iron tonic of 
wide application . . . 


LIVITAMIN 


WITH IRON 


In debilitation, syndrome therapy instead of symptom 
treatment is required. Livitamin (Massengill) provides 
comprehensive therapy and adequate nutritional support. 
The appetite improves, as does the blood picture... 
improved anabolism and better digestion produce a signifi- 
cant syndrome reversal. 


... in pernicious anemia and geriatrics .. . 


LIVITAMIN 


CAPSULES WITH INTRINSIC FACTOR 


Intrinsic factor is essential to provide full utilization of 
antianemic and nutritional factors in P. A. and many 
Geriatric patients. Livitamin Capsules with Intrinsic Factor 
(Massengill) contain intrinsic factor, U.S.P., iron and the 
B-complex vitamins. This integrated medication provides 
an optimal response in these difficult patients. 


THE S. E. MASSENGILL COMPANY 
BRISTOL, TENNESSEE 
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Romilar 
"Roche! 


Avoids habit formation, 
addiction; does not cause 
drowsiness, nausea, or 
constipation; yet 10 mg 
equals 15 mg of 

codeine in cough suppressant 
effect. Tablets, 10 mg; 
syrup, 10 mg/4 cc. Romilar® 
Hydrobromide — brand of 
dextromethorphan 
hydrobromide 

Hoffmann - La Roche Inc 


Nutley N. J. 


| . 


No practical 


- 


that's what mothers say 


about Vi-Penta® Drops for 
getting the daily vitamin 
quota into youngsters. 
Naturally. Vi-Penta Drops 
blend with the formula, 
milk, or juice, or they 
taste good all alone. Just 
0.6 cc daily provides the 


required A, C, D, and B 
vitamins (including Be) 
and the dating on the 
package insures potency. 
Hoffmann - La Roche Inc 
Nutley - N. J. 
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Upjohn 


Ulcer protection 


that 
lasts all night: 


Pamine-Phenobarbital 


Tablets 


Each FULL-STRENGTH tablet contains: 


Phenobarbital 15.0 mg. (14 gr.) 
Methscopolamine bromide..................... 2.5 mg. 
Dosage: 

One tablet one-half hour before meals, and 1 to 2 
tablets at bedtime. 

Each HALF-STRENGTH tablet contains: 
Phenobarbital 8.0 mg. (% gr.) 
Methscopolamine bromide 1.25 mg. 
Dosage: 


While the dosage and indications are the same as for 
the full-strength tablets, this tablet allows greater 
flexibility in regulating the individual dose, and may 
be employed in less severe gastrointestinal conditions. 


Supplied: 
Both strengths in bottles of 100 tablets. 


*neaisterco TRADEMARK FOR THE UPJOHN BRAND OF METHSCOPOLAMING 


The Upjohn Company, Kalamazoo, Michigan 
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dependable action 

Rapid diffusion and penetration, prompt 
control of infection, negligible side effects. 
Proved against Gram-positive and 
Gram-negative bacteria, rickettsia, 

and certain viruses and protozoa. 


reliable quality 

Made in Lederle’s own laboratories under 
exacting quality controls, and distributed 
only under the Lederle label. 


available in ‘““most-used” forms 
You can choose the right dosage form to 
suit the patient’s needs and comfort, 

and your convenience. 


Newest ACHROM YCIN dosage form! 
Exclusive dry-filled, sealed capsules ! 


Stress formula suggested by the National 
Research Council. ACHROMYCIN SF provides 
potent anti-infective action, plus nutritional 
supplementation to hasten recovery. 
Particularly useful in prolonged illness. 

More effective because powder-filled, soft 
gelatin capsules are rapidly and completely 
absorbed. No oils, no paste . . . tamperproof! 


Capsules of 250 mg. 


Also available: ACHROMYCIN SF Oral 
Suspension, 125 mg. per teaspoonful (5 cc.) 


EDERLE LABORATORIES DIVISION american Ganamid company PEARL RIVER, NEW YORK 


Tetracycline LEDERLE 


ACHROMYCIN with STRESS FORMULA VITAMINS 


eG. u.s. PAT. OFF. 


copeules | 
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is now possible 


FOR LARGE DOSAGE <= 
OF ASPIRIN... 


THE FIRST CLINICALLY PROVEN 
ENTERIC-COATED ASPIRIN 


| ASTERIC mam (5 gr. enteric-coated Aspirin) Allows Greater Dosages— 
40, 50, 60, 70 or more grains daily as required where 
gastric distress and other irritating symptoms resulting from 
high dosages of plain aspirin tablets are contraindicated. 


is indicated in the treatment of certain rheumatic disorders 
requiring maximal dosage of aspirin over long periods. 
“Enteric-coated aspirin (ASTERIC) has an analgesic effect 
equal to that of regular aspirin and the onset of its action 
is only slightly delayed.” Clinically it was shown that equal 
blood levels were obtained.* 


| ASTERIC © (5 gr. enteric-coated Aspirin) will be found beneficial for 


those patients suffering from hemorrhagic gastritis resulting 
from the irritating effects of plain aspirin and for cases of 
peptic ulcer which require acetylsalicylic acid therapy. 


| ASTERIC. em (5 gr. enteric-coated marbleized tablets) supplied in bottles 


of 100 and 1000. 
For samples—just send your Rx blank marked 26A810 


*Talkov, R. H., Romes M. W., and Bauer, W.: The Value of 
Enteric Coated Azpirin. N.E.J. Med. 242,19 (Jan. 5) 1950. 


BREWER & COMPANY, INC 
WORCESTER 8, MASSACHUSETTS U.S.A. | 
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rheumatoid arthritis 


“,.. free of significant metabolic, 


water or electrolyte disturbances.” 


The higher therapeutic ratio of METICORTEN permits marked clinical 
benefits unaccompanied by many of the major undesirable actions charac- 
teristic of cortisone and hydrocortisone.'+ 


1 


—PREDNISOR 


¢ avoids sodium and water retention 

* avoids weight gain due to edema 

* no excessive potassium depletion 

+ better relief of pain, swelling, tenderness; diminishes joint stiffness 

¢ lowers sedimentation rate even where cortisone or hydrocortisone ceases 
to be effective—“cortisone escape” 

* most effective in smallest dosage 


Bibliography 

(1) Dordick, J. R., and Gluck, E. J.: Preliminary clinical trials with metacortandracin in 
theumatic diseases. Comparative antirheumatic potency, metabolic activity and hormonal 
properties, J.A.M.A., in press. (2) Bunim, J. J.; Pechet, M. M., and Bollet, A. J.: J.A.M.A, 
157:311, 1955. (3) Barach, A. L.; Bickerman, H. A., and Beck, G. J.: Clinical and physio- 
logical studies on the use of metacortandracin in respiratory disease. I. Bronchial asthma, 
Dis. Chest, in press. (4) Schwartz, E.: Personal communication. 


,METICORTEN,* brand of prednisone (metacortandracin). 


Oy SCHERING CORPORATION - BLOOMFIELD, NEW JERSEY 
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relieve pain, headache, fever 
promptly and safely 


APAMIDE* 


(N-acetyl-p-ominophenol, Ames, 0.3 Gm.) 
direct-acting analgesic-antipyretic... 


no toxic by-products... 


APROMAL 


(acetyicarbromal and N-acely!-p-ominophenol, Ames, 0.15 Gm. ea.) 
sedative-analgesic-antipyretic... 


calms patients and relieves pain 


AMES 
COMPANY, INC ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto s9sse 
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with the 
NEW easy to follow 
CHOICE-OF-FOODS 
DIET LIST CHART i 
DEVELOPED BY 


FOOD EDUCATION DEPT. 


The 1955 edition of the well-known Knox ‘“Eat- 
and-Reduce”’ booklet eliminates calorie counting 
for your obese patients. This year’s edition is 
based on the use of Food Exchange Lists' which 
have proved so accurate in the dietary manage- 
ment of diabetics. These lists have been adapted 
to the dietary needs of patients who must lose 
weight. 

The first 18 pages of the new booklet present in 
simple terms key information on the use of Food 
Exchanges (referred to in the book as Choices). 
In the center, double gatefold pages outline color- 
coded diets of 1200, 1600, and 1800 calories based 
on the Food Exchanges. Physicians will find 
these diets easy to revise to meet the special 
needs of individual patients, 

To help patients persevere in their reducing 


New Booklet Available to Aid 
Management of Overweight Patients 


plans, the last 14 pages of the new Knox booklet 
are devoted to more than six dozen tested, low- 
calorie recipes. Please use the coupon below to 
obtain copies of the new ‘“Eat-and-Reduce” book- 
let for your practice. 


1. Developed by the U. S. Public Health Service assisted by committees of 
The American Diahetes Assn.. Inc. and The American Dietetic Assn. 


Chas. B. Knox Gelatine Co., Inc. 
Professional Service Dept. NE-10 
Johnstown, N. Y. 


Please send me___copies of the new illustrated 
Knox ‘‘Eat-and-Reduce” booklet based on Food 


Exchanges. 
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to speed Y defervescence 


Pfizer- discovered tetracycline fortified with 
water-soluble vitamins to meet the “stress” 


demands of fever and infection. 


*Trademark for Pfizer brand of antibiotics with vitamins 
PrizeR Laporatories, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N.Y. 
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Cortone® Hydrocortone® ‘Alflorone’ Deltra® 


felta, analogue of liydrocortison 


RHEUMATOID ARTHRIT!— 


SRONCHIAL ASTHM 


IRFLAMMATORY SKIN CONDITION 
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mo. scored table: 
in botties of 30 and 100. 
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: i-Syneral Vitamin Drops a wonderful citrus flavor that infants and : 
-Syneral Vitamin Drops a wonc 
children (and adults) will really favor. 
OUS ni: al vit Ins A an 
‘more rapidly, more fully and ce. Provides: 
“more surely absorbed and util ze it n Vitamin a (natural) 5000 Units 
oily solutions Non-alcoholic, VITAMIN D* (natural) 
to give in formula, milk; desserts, ASCORBIC ACID (C)__- 
shy taste or odor; conc THIAMINE HC! (81) 
| RIBOFLAVIN (B2) 0.4 mg. 
i s vitamin Bg, deficiency of | PYRIDOXINE HCI (Be) | 
which has been shown to pr. Niacinamive 
_ natural vitamin D, the superior anti-rachitic 
(+ 15cc. the new flavor | 
S. vitamin corporation: ‘43rd St.,New York 17,N.Y. 
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health is Hood’s business too 


for HIGH PROTEIN 


HOOD CREAMED 
COTTAGE CHEESE 
protein: 13.55% 
36.8 calories per 
tablespoons 


HOOD COUNTRY STYLE 
COTTAGE CHEESE 


protein: 13.55% 
36.8 calories per 
2% tablespoons 


HOOD NONFAT UNSALTED 
COTTAGE CHEESE 


protein: 17.10% 
27.3 calories per 
tablespoons unsalted 


A concentrated protein-per-calorie food, 
Hood Cottage Cheese is ideally suited for 
weight-reducing and weight-stabilizing 
diets, as well as for numerous special 
diets you may prescribe. Painstaking 
Hood processing, exacting laboratory- 
control, makes all three varieties of Hood 
Cottage Cheese a top quality food worthy 
of your confidence and recommendation. 


COTTAGE CHEESE 


Quality Dairy Products Since 1846 
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But for those whom you wish 


» more gentle 


\dult dose for ordinary th | 
at bedtime. 


pisital's 


in its completeness 


Each pill is 
equivalent to 


one USP Digitalis Unit 


Physiologically Standardized 
therefore always 


dependable. 


Clinical samples sent to 


physicians upon request. 


Davies, Rose & Co., Ltd 
Boston, 18, Mass, 


Introducing Abbott's new 

Placidyl offers a gentle new therapy 

minutes—should last all night. Poe 

intosleep; rather, it induces them | 

Hangover? Not a trace. | Digitalis 

after waking in the small hours CAUTION: ‘Fedora! 

rise clear-headed and refreshed. 

liver or kidney disease. Doses to 

1000 mg. show no effect on™ 

pulse, blood pressure, respiration, 

Profound hypnotic drugs remain” 

Not related to the barbiturates, bromides, 
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L-Glutavite is specifically formulated to assist in the treatment of geriatric | 
patients whose symptoms of weakness, apathy and fatigue are character- 

istic of waning cerebral metabolism. Himwich! reports excellent results 

with sodium glutamate in such cases, while Lehmann states that “a trial 

with nicotinic acid is always indicated . . .”? By combining these key 

factors with other vital nutritional elements, L-Glutavite effectively in- 

creases cerebral blood flow while it enhances the ability of cerebral tissue 

to utilize the increased nutrients provided. This unique therapeutic 

formula helps the tired, the apathetic, the depressed individual to face 

life more actively, and with greater interest. 


Supplied in cartons of 30 individual dosage packets; initial dose, 3-5 packets per day 
for 5 to 6 weeks. Pleasant-tasting appetite-stimulating powder, to be mixed in fruit 
juices or sprinkled on food. Contains monosodium L-glutamate, niacin, thiamine, ribo- 
flavin, ascorbic acid, ferrous sulfate and dicalcium phosphate, in high potencies. | 


1. Himwich H.E.: Paper presented at American Psychiatric Association meeting, St. Louis, May, 1954. 
2. Lehmann, H.: 27th Annual Conference, Milbank Memorial Fund, New York, Paul B. Hoeber, Inc., 1952. p. 587. 


% GRAY PHARMACEUTICAL CO.,INC., Newton 58, Massachusetts 


: 
‘ 
i 


Vol. 253 No. 14 ADVERTISING SECTION 


“upgrade” your 
heart patients? 


k now fewer restrictions of activity are the benefit of prolonged use of 
yo ur those diuretics effective over the entire range of cardiac failure. 

The organomercurials—parenteral and oral—improve the 

d iv retic classification and prognosis of your decompensated patients. 

Diuretics of value only in milder grades of failure, or which 

must be given intermittently because of refractoriness or side 

effects, are incapable of “upgrading” the cardiac patient. 


4 TABLET 
NEOHYDRIN 
BRAND OF CHLORMERODRIN (18.3 MG. OF 3-CHLOROMERCURI-2 


*METHOXY-PROPYLUREA IN EACH TABLET) 


for “...a new picture of the patient in congestive heart failure.’* 


replaces injections in 80% to 90% of patients 
*Leff, W., and Nussbaum, H. E.: J. M. Soc. New Jersey 50:149, 1953. 


a standard for initial control of severe failure 
MERCUHYDRIN® SODIUM 


BRAND OF MERALLURIDE INJECTION 


tn diuretic vebcarch 


LABORATORIES, INC., MILWAUKEE 1, WISCONSIN 
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New, Well Tolerated Medium 
for Excretory Urography 


DIAGNOSTIC FILMS 


in a series of 1123 patients 


) SODIUM 


Write for detailed literature or consult your local 
Winthrop-Stearns’ representative. 


New Yorx 18, N.Y. Winpsor, Onr. 


Hypaqve sodium, brand of diatrizoate sodium (sodium 3,5-diacetamido-2,4,6-triiodobenzoate) 
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PHLEBITIS 


A Study of 748 Cases at the Boston City Hospital 


is a growing impression in the medical 

profession that division of the proximal veins is of 
doubtful value in the prevention of pulmonary em- 
bolism. In recent reviews of this problem the follow- 
ing statements have been made: 


During the past two decades there has been consider- 
able revival of interest in this procedure as a therapeutic 
measure with some workers strongly advocating its pro- 
phylactic value, particularly in patients with thrombo- 
philic tendencies. More recently, however, there has been 
a growing evidence of its dubious value suggesting that 
now after an interval of several decades the second cycle 
in the status of this procedure is about to be completed.’ 


Therefore, ligation was found not to be a preventive 
measure of choice except where it was desirable to elimi- 
nate varicose veins, a common site for recurrent thrombo- 
phlebitis with secondary emboli.’ 

The use of vein ligation as a prophylaxis for pulmonary 
embolism has distinctly decreased in favor during the last 
few years.° 


This impression is so contrary to experience at the 
Boston City Hospital that a study was made of 748 
patients with phlebitis admitted to this hospital over 
the past decade. Only cases in which definite or 
highly suspicious leg signs preceded pulmonary em- 
bolism were studied. This series does not include any 
cases in which a fatal pulmonary embolism took 
place in the absence of leg signs. The deaths listed 
were due to definite or probable pulmonary emboli. 


Vira STATISTICS 


The age distribution in this series is presented in 
Figure 1. The age group from fifty to seventy-nine 
years exhibited the greatest frequency of phlebitis. 
Eighty-three per cent of the cases occurred in pa- 
tients over the age of forty. This figure coincides 
with most of the other large series reported in the 
literature.*?° This increased frequency of phlebitis 
in the older age group is explained by the greater 
number of predisposing diseases in this segment of 


*Associate professor of surgery, Boston University School of Medi- 
cine; director, Third (Boston University) Surgical Service, Boston City 


Hospital. 


Joun J. Byrne, M.D.* 


BOSTGN 


the population. However, phlebitis may occur at any 
age, and 9 cases were discovered before the age of 
twenty. 

The mortality for the various age groups is shown 
in Table 1. There was an increased rate with each 
decade up to fifty, when the mortality rate remained 
fairly constant. This probably mirrors the increased 
frequency of cardiac disease in the older age groups.® 

The sex distribution was approximately even, 52 
per cent of cases occurring in males and 48 per cent 
in females. In the younger decades phlebitis occurred 
more frequently in females, probably reflecting ob- 
stetric complications. In the middle years the male 
percentage rose, probably because of the increased 
occurrence of coronary-artery disease. During the 
later years the ratio was fairly even, a slight emphasis 
on the women being due to their longevity (Fig. 1). 
The over-all mortality for both groups was about the 
same: 19 per cent for female and 23 per cent for 
male patients. 

The incidence of phlebitis during the ten-year 
study at the hospital appeared to increase annually. 
For example, in 1943, it was approximately 1.3 per 
1000 admissions, rising to 3.9 per 1000 admissions in 
1951. A variation over this period could not be 
ascertained owing to a breakdown of the record sys- 
tem in two of the post-war years. This increased 
incidence is probably due to a keener awareness of 
the problem by the house staff, but an increasing 
geriatric population may also be a factor. 

No seasonal variation of the disease could be found 
(Table 2). This contradicts a widespread concep- 
tion that there is an increased occurrence of phlebitis 
during the fall and winter.*°** However, many other 
investigators have found no relation to season.**'?* 


Prepisposinc DIsEASES 


The various conditions predisposing to phlebitis 
are listed in Table 3, which shows the frequency of 
each condition, together with the results of the 
various methods of treatment for each. 
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Cardiac Disease 

Cardiac disease was the most significant predispos- 
ing factor in this series (28 per cent). This compares 
with similar analysis made by other investigators: 
68 per cent,® 50 per cent,” 13.15 per cent,’* 80 per 
cent™® and 52 per cent." 

The ominous significance of cardiac disease is fur- 
ther emphasized by the fact that 38 of the remaining 
77 fatal cases were associated with heart disease. In 


No. or 
Cases 


110 
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Associated heart disease was present in 68 cases, 
14 of which were fatal. 

Associated carcinoma was present in 38 cases, and 
the sites were as follows: colon, 18 cases; stomach, 5 
cases; prostate, 3 cases; ovary, 3 cases; pancreas, 2 
cases; and bladder, lung, brain, penis, breast, tonsil 
and kidney, 1 apiece. 

The type of operation varied widely (Table 4). 

The reasons for postoperative phlebitis may be 
varied, as follows: venous stasis due to cardiac dis- 
ease, vasospasm, tight abdominal binders, shallow 
pulmonary ventilation, abdominal distention, insuffi- 
cient ambulation or shock; changes in the intima pro- 
duced by the aging process or by trauma during the 
operative period; or increased coagulability of the 
blood secondary to dehydration, anemia, infection, 
necrosis and carcinoma. The coagulation defects in 


Relation of Age and Mortality from Pulmonary 
Emboli in 748 Cases of Phlebitis. 


TABLE 1. 


60 
50 
40 
30 
20 
10 


10 20 30 40 50 60 70 80 90 
AGE 
Ficure 1. Age and Sex Distribution in 748 Cases of Phle- 


bitis, together with Age Distribution in 145 Fatal Pulmonary 
Emboli. 


other words heart disease was present with 73 per 
cent of the fatal pulmonary emboli. 

The chief factor in producing phlebitis in cardiac 
patients is probably venous stasis. Paterson and 
McLachlin* have recently found that if thrombi are 
examined in their early stages before they completely 
occlude the lumen of the vein they can be seen to 
originate in the locations where stagnation of blood 
should be maximal — in the cul-de-sacs formed by 
valve pockets. However, it is well known that stasis 
alone will not experimentally produce thrombosis.**-** 
Hypoxic damage to the venous endothelium has been 
suggested by O’Neil®* as an additional cause. There 
is still the possibility, mentioned by Rosenthal,”* that 
some change in the circulating blood in cardiac 
patients accounts for the thrombosis. Dehydration 
produced by diuretics is occasionally involved. 


Postoperative Cases 


One hundred and seventy-four cases of phlebitis 
occurred during the postoperative period (23 per 
cent of the entire series). 


% 


the postoperative period were recently summarized 
by Warren*® as follows: 


In general . . . the postoperative period seems to be 
divided into two parts, the early and the late, each one 
occupying approximately a week. During the early period 
a decrease in prothrombin conversion accelerators and a 
thrombocytopenia occur; on the other hand the coagula- 
tion time of whole blood, whether in glass or silicone or 
whether with added heparin, is shortened, antithrombin 
activity is decreased, and prothrombin consumption is in- 
creased. During the later postoperative period the pro- 
thrombin conversion accelerators return slowly to normal, 
thrombocytosis occurs, prothrombin consumption and 


Tasie 2. Seasonal Distribution of 748 Cases of Phlebitis. 


antithrombin return to normal, and fibrinogen, which 
has begun to rise in the mid-early period, remains elevated 
until the ninth or tenth day, when it also returns to 
normal. 
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Trauma 


Eighty-four cases followed trauma to the lower 
extremity (11 per cent of the entire group). Thirty- 
two patients had associated heart disease, with 2 
deaths. The most common trauma was fracture of 
the femur (35 cases). 

The cause of thrombosis is obvious with local 
trauma, since practically all experimental investiga- 
tors have demonstrated that such trauma could 
damage the endothelium.’®** Moreover, trauma at 
a distance may alter the coagulability of the blood, 
as suggested by Ochsner and DeBakey.** However, 
immobilization of the traumatized extremity may be 
an even more important factor. 


Idiopathic 


Forty-nine patients appeared to have no predis- 
posing disease whatsoever (6.5 per cent of the entire 
group). The percentage in this study with sponta- 
neous or idiopathic phlebitis may be compared to 
that in other series — that is, 4.5 per cent,”> 17.5 per 
cent*® and 27.1 per cent,?* the last (and high) rate 
being found in a series of young men. 

The cause of phlebitis in this group could be re- 
lated to minor trauma or effort. Crane,?’ in a review 
of 23 cases culled from his own private practice and 
from the literature in which there seemed to be some 
relation to effort or strain, stated that either pro- 
duced a marked increase in venous pressure that 
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tion was the first symptom; in the others anticoagu- 
lants did not prevent embolism, and division of the 
iliac or femoral veins was necessary. 


Infection 


Forty-seven cases of phlebitis (6.3 per cent) were 
secondary to infection. The most common infection 
was pneumonia (20 cases), tuberculosis being a close 


Taste 4. Operations Predisposing to Phlebitis. 


OPERATION No. or 

ES 
Hip nailing 28 
Genitourinary surgery 16 
Gynecologic surgery 15 
Appendectomy 14 
Colectomy 13 
Hernia 12 
Biliary surgery 13 
Gastrectomy 13 
Exploratory laparotomy 10 
Miscellaneous 40 
Total 174 


second (14 cases). The remainder were leg cellulitis, 
infections of the upper respiratory tract, septicemia, 
abscess, pyelonephritis and meningitis. The fact that 
only 14 cases of phlebitis were found in people with 


ConpITION No TREATMENT 


or ALL 


NO. OF NO. OF MORTALITY* 
CASES DEATHS 


% 


Cardiac disease 28.0 


Postoperative 23.0 47 23 48 123 a 
complication 
Trauma 11.0 29 5 17 52 1 
None (idiopathic) 6.5 23 1 + 23 0 
Infection 6.3 23 2 8 19 0 
Varicose veins 5.4 24 4 16 16 0 
Childbirth 5.4 19 1 — 20 0 
Hemiplegia 5.0 24 18 75 ll 0 
Cancer 3.7 18 11 61 10 0 
Miscellaneous 4.0 0 


SurcicaL Venous 
Division 


NO. OF NO. OF MORTALITY* NO. OF NO. OF MORTALITY* 
CASES DEATHS 


126 60 47 80 3 


Tota AVERAGE 
No. or Mortauity* 
Deatus 


TorTaL 
No. or 
Cases 


ANTICOAGULANT 
THERAPY 


CASES DEATHS 


% 


% 


3.7 10 5 50 216 68 31 
3.2 4 0 _ 174 27 15 
2.0 3 0 —_ 84 

3 1 

5 0 

1 0 

2 0 

3 3 

0 0 

1 0 


*From pulmonary embolism. 


might damage a vein wall or valve and precipitate 
thrombosis, particularly if it was associated with 
muscular contractions of the limb and peripheral 
venous engorgement. 

Naide described 6 tall patients in whom sponta- 
neous venous thrombosis occurred after strain of one 
type or another.** In 3 of these pulmonary infarc- 


tuberculosis is of interest, since tuberculosis is fairly 
common in this hospital. Only 1 of these patients 
had a fatal pulmonary embolism. These facts are in 
agreement with findings from other institutions.’ 
Since John Hunter,”® in 1794, described the vas- 
cular changes in phlebitis as a result of infection, 
many investigators have implicated this as a cause of 
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the disease. Barker et al.** found it to be a predis- 
posing condition for phlebitis in 22 per cent of a 
series of 1665 cases of postoperative thrombophlebitis. 
They also reported that venous thrombosis was about 
twice as frequent in pulmonary embolism after ap- 
pendectomy for ruptured appendix as in that after 
appendectomy for chronic or subacute appendicitis.*° 

In the laboratory animal, when local infection is 
added to stasis and venous damage, thrombosis de- 
velops.”° However, infection anywhere in the body 
may predispose to phlebitis. Dietrich*** believed that 
infection directly sensitized the endothelium, after 
which there was a direct reaction between the endo- 
thelium and the blood to form a thrombus. Jiirgens,** 
by the use of a capillary thrombometer, found a de- 
crease in clotting time in infections. However, the 
changes in blood coagulation observed in infection are 
not clearly understood. 

A great epidemic of thrombophlebitis was seen in 
East Africa by Manson-Bahr and Charters.** There 
was usually a relative lymphocytosis, with negative 
bacteriologic findings, and an epidemiologic relation 
to infectious hepatitis that was so close as to suggest 
that the syndrome might be caused by a virus trans- 
mitted chiefly by needle puncture, since most of the 
patients had received a previous venepuncture for 
neoarsphenamine therapy or artificial pyrotherapy 
with typhoid-paratyphoid vaccine or diagnostic 
purposes. 


Varicose Veins 


Thirty-one patients had varicose veins as promi- 
nent factors in their history (5.4 per cent of series). 
Three of these had associated heart disease. The 
cause of the phlebitis in these cases was probably 
venous stasis. 


Obstetric Factors 


Forty-one obstetric cases were observed (5.4 per 
cent of group). The phlebitis is probably associated 
with venous stasis since Wright et al.** have shown 
that there is a marked slowing of the blood flow 
during the last trimester of pregnancy, particularly 
during the time of labor. The low mortality is similar 
to that reported throughout the literature.’ This 
may be due to the younger age of this group of 
patients. 


Hemiplegia 

Thirty-eight cases were associated with hemiplegias 
and, as was expected, there was a high mortality (55 
per cent). Twenty-five patients had associated heart 
disease, and among this group there were 15 fatal 
cases. 

Most authors list hemiplegia under the cardio- 
vascular causes of phlebitis, but I prefer to keep it 
in a separate classification to remind physicians who 
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are treating patients with hemiplegia of the possibili- 
ties of this dangerous complication. 

In a previous study devoted to 130 fatal emboli 
proved at autopsy the hemiplegic group was the 
third most common group.® It is of interest that the 
hemiplegia was improving in some degree in the 
majority of cases, and the prevention of the fatal 
pulmonary embolism would have prolonged many 
lives. In none of the cases was pulmonary embolism 
even thought of clinically as a cause of death. 


Cancer 


In 28 cases cancer was the sole predisposing factor 
(3.7 per cent). However, if the 38 patients who were 
operated on are added to this group cancer becomes 
a predisposing factor in 8.8 per cent of the entire 
series. These figures compare with those in other 
series in the literature: 32 per cent, 21 per cent’ 
and 24.9 per cent.’? 

The sites of the carcinomas in the entire series 
were as follows: colon, 24 cases; stomach, 12 cases; 
breast, 6 cases; ovary, 4 cases; cervix, 3 cases; pros- 
tate, 3 cases; lung, 2 cases; pancreas, 2 cases; uterus, 
2 cases; and miscellaneous locations, 8 cases. 

Eight patients had associated heart disease, and 7 
deaths occurred in this group. 

The relation of carcinoma to phlebitis has been 
known for many years, since Trousseau’s*® descrip- 
tion in 1868. Hubay and Holden® recently reviewed 
much of the literature on this subject and presented 
7 cases of their own. They suggest that the common 
denominator for peripheral venous thrombosis and 
neoplasia may be the presence of necrotic tissue in 
the carcinoma. Lawrence et al.*’ have demonstrated 
a thromboplastic property of transplantable V. car- 
cinoma in rabbits. 


Miscellaneous Conditions 


Thirty cases made up this group (4 per cent of the 
entire series), comprising such conditions as gastro- 
intestinal hemorrhage, ulcerative colitis, peptic ulcer, 
nephritis, biliary-tract disease, senile dementia, rup- 
tured intervertebral disk, cirrhosis and myelitis. In 
practically every case the patient was confined to 
bed. 


RELATION OF CLINICAL MANIFESTATIONS 
TO MorrTALiry 


The terms “phlebothrombosis” and “thrombo- 
phlebitis” are applied to various stages of phlebitis, 
as if they were two separate conditions: 


In thrombophlebitis the clinical manifestations both 
locally and systemically are pronounced and impressive, 
there being considerable swelling, pain and discoloration 
in the extremities and constitutional manifestations of 
fever, tachycardia and leukocytosis .. . On the other 
hand, in phlebothrombosis, there are few or no local 
manifestations in most cases and only moderate degrees 
of tenderness, pain and swelling in some cases ... Per- 
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haps the most important contrasting feature with throm- 
bophlebitis and phlebothrombosis is the fact that in the 
former pulmonary embolism occurs rather infrequently; 
whereas in the latter, there is a great likelihood of pul- 
monary infarction or embolism . . . The fact remains, 
however, that these characteristics in contrasting clinical 
patterns of the disease occur with sufficient regularity to 
make them readily distinguishable.’ 


The low rate of occurrence of fatal pulmonary 
embolism in thrombophlebitis was further empha- 
sized in the series of arker et al.,)*°° in which it 
occurred in 6.6 per cent of 273 cases of iliofemoral 
thrombophlebitis. 

It has been my impression that — aside from the 
rare cases of septic or suppurative thrombophlebitis 
—all phlebitis is essentially the same process but 
with varying manifestations. Consideration of the 
process as two separate conditions — that is, phlebo- 
thrombosis and thrombophlebitis— gives a false 
sense of security when one is dealing with this disease. 

The conservatively treated cases seen at this hos- 
pital were classified according to the severity of the 
clinical manifestation, as follows: 


Grade 1. Minimal calf tenderness or edema. 


Grade 2. Moderate to severe calf edema or ten- 
derness or both. 

Grade 3. Thigh tenderness, with no edema. 

Grade 4. Thigh tenderness, with edema. 

Grade 5. Bilateral phlebitis. 


In the bilateral group the limbs were not graded 
individually. The ciinical manifestations were then 
correlated with the deaths (Table 5). 

Grade 1 phlebitis, which in most series is repre- 
sented as phlebothrombosis, was associated with a 
53 per cent mortality. Although Grade 3 and 4 
phlebitis, which are classified as thrombophlebitis or 
iliofemoral thrombophlebitis by other authors, pre- 
sent a lower mortality (29 to 31 per cent), there is 
little to reassure a physician that no pulmonary 
embolism will occur. It is true that the embolism 
in these cases usually comes from the contralateral 
leg, but the patients should be treated with as much 
vigor as those with phlebothrombosis. 

In the entire series the left leg was involved in 
356, and the right in 247 cases, with bilateral in- 
volvement in 145. This preponderance of the left 
leg over the right has been noted in most series, but 
the reason for it is not clear.** 

Valves in the iliac and common femoral veins are 
more often absent on the left.***° If one believes 
that the main function of valves is to protect capil- 
laries and venules from sudden excessive rises of 
blood pressure during muscular exercise, the rela- 
tive absence of valves in the left leg could predispose 
this leg to more trauma from such sources as strain- 
ing, giving a greater opportunity for areas of throm- 


bosis to develop.**-** 
Obstructions were found at the mouth of the left 


PHLEBITIS — BYRNE 


583 


common iliac vein in 23.8 per cent of 399 veins 
examined by Ehrich and Krumbhaar,** confirming 
a previous study by McMurrich.*® The obstructions 
were of five general types. Group | showed all tran- 
sitions from ‘“‘a narrow thickening” to triangularly 
shaped areas obstructing the upper pole of the 
mouth. Patients with Group 2 obstruction presented 
the same picture except that all had a channel pass- 
ing along the left wall of the vein. Group 3 in- 
cluded several varieties of adhesions dividing the 
lumen into two more or less equal portions. Group 
4 comprised adhesions at the lower pole of the mouth 
showing a tendency to extend behind the valve, 
and Group 5 miscellaneous lesions, most of which 
were characterized by multiple irregular bands. 
These lesions were all in the left common iliac vein 


Taste 5. Relation of Fatal Pulmonary Emboli to Clinical 
Manifestations of Phlebitis. 


No. or 


CLINICAL No. or 
DeaTus 


MANIFESTATIONS Cases 


Grade 1 


Grade 2 146 20 27 
Grade 3 60 19 31 
Grade 4 28 8 29 
Grade 5 70 38 55 


and may have been produced by the constant pres- 
sure of the right iliac artery. It is conceivable that 
this pressure interferes with the proper development 
of the orifice or causes an injury, resulting in organ- 
ization and fibrosis. These authors had 1 case of 
adhesion in the right common iliac vein, but this 
was associated with situs inversus of the lower vena 


Cava. 


RELATION OF THERAPY TO MorrtTALity 


Three hundred and forty-seven patients received 
conservative therapy, with 128 deaths (37 per cent). 
This high mortality reflects the great number of 
cardiac cases in the series. However, it probably 
represents an average figure since, as Wright and 
Foley’ state, “Once thrombophlebitis has been recog- 
nized in the absence of anticoagulant therapy, the 
risk of pulmonary embolism ranges from 4 to 60 per 
cent.” 

Three hundred and sixty-nine patients received 
surgical therapy, with 8 deaths (2.1 per cent). In 7 
of the surgical cases primary division of the vena 
cava was performed; in the remainder bilateral 
femoral-vein division was carried out. 

The surgical cases were further studied for adher- 
ence of the clot in the femoral vein at the time of 
surgery (Table 6). In 273 cases no clot was found; 
there was 1 death, which occurred in a seventy-two- 
year-old man with decompensated arteriosclerotic 
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heart disease and bronchiectasis. A swollen and 
tender left calf developed while he was in the hos- 
pital, and a bilateral division of the superficial 
femoral veins was done. He did poorly after this and 
died a week later. Permission for autopsy was not 
obtained; therefore, one cannot be sure whether this 
was a myocardial infarction, cardiac failure or pul- 
monary embolism. 

In 66 cases a clot found at the time of surgery was 
easily removed, a good retrograde flow of blood being 
obtained. The single death in this group occurred 
in an eighty-one-year-old woman with arterio- 
sclerotic heart disease who entered the hospital with 
an intertrochanteric fracture of the left hip, for 
which hip nailing was done. Five days later, tender- 
ness in the left calf developed, and a bilateral divi- 
sion of the superficial femoral veins was done. A free 


Tasiz 6. Relation of Fatal Pulmonary Emboli to Adherence 
of Thrombus at the Time of Surgery. 


Status or THRomsBusS No. or No. oF 
ES Deatus 


No clot 273 1 0.37 
Clot easily removed 66 1 1.5 
Clot adherent (no further therapy) 18 6 33.0 


Clot adherent (anticoagulants or 
vena-cava division ) 5 0 


clot was found and removed by suction. She did 
well for approximately a week when, while on 
crutches on the ward, she suddenly became weak and 
faint and died. Post-mortem examination revealed 
a massive blood clot in the pulmonary artery and an- 
other clot in the left vena profunda femoris extending 
into the iliac vein. 

In retrospect, the common femoral vein should 
probably have been divided. The clot was probably 
present in the vena profunda at the time of surgery, 
especially since the predisposing disease was hip 
trauma. It appears that whenever the thigh veins 
are involved clinically or at operation, the common 
femoral vein should be divided.**** 

In 23 cases the clot was difficult to remove at 
operation, and a free retrograde flow of blood was 
unobtainable. In 18 of these cases nothing further 
was done, and 6 patients died. Four were treated 
subsequently with anticoagulants, with no deaths. 
In another case the vena cava was divided shortly 
after the femoral division, with a successful outcome. 

These figures clearly demonstrate that when a clot 
is found and is not easily removed the patient should 
be given additional therapy in the form of anti- 
coagulants or vena-cava division. 

Thirty-two patients were treated with anticoagu- 
lants alone, and 9 died (29 per cent). Two died 
within twenty-four hours of the beginning of anti- 
coagulant therapy and before satisfactory blood levels 
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could be obtained. Two patients threw off a mas- 
sive embolism approximately three weeks after the 
cessation of anticoagulant therapy. Although many 
authors would not include these 2 cases as failures 
of anticoagulant therapy they represent two of the 
problems posed by this type of treatment: How soon 
can one get protection; and how long must the pro- 
tection be maintained before the anticoagulant treat- 
ment is stopped? The remaining 5 patients ap- 
peared to be on adequate anticoagulant therapy, 
with the prothrombin time at approximately 30 per 
cent or the clotting time above thirty minutes. 

Eight of the patients treated by surgery had been 
on anticoagulant therapy, and emboli had taken 
place before operation. There were 4 cases of hemor- 
rhage in patients who were undergoing anticoagu- 
lant therapy: 1 severe gastrointestinal hemorrhage, 
1 subcutaneous hemorrhage, with subsequent slough 
of a large area of skin, 1 cerebrovascular hemorrhage, 
and 1 fatal massive retroperitoneal hemorrhage at 
the site of a lumbar block in a patient with very 
severe cardiac disease. 

Because of the disparity in the number of cases in 
each group it is difficult to compare the surgically 
treated with the anticoagulant-treated patients. 
However, there appears to be no obvious difference 
between the two groups in the two most important 
factors: age and cardiac disease. The frequency of 
patients over the age of forty was similar in the anti- 
coagulant-treated group (84 per cent) and in the 
entire series (83 per cent). Among 18 anticoagulant- 
treated patients with primary or associated cardiac 
disease there were 8 deaths (mortality of 44 per 
cent); the corresponding mortality among the sur- 


Taste 7. Relation of Postphlebitic Syndrome to Therapy. 


THERAPY No. or PosTPHLEBITIC 
Caszs SYNDROME 
% 

Surgery 67 46 
None 39 84 
Anticoagulants 3 66 

Total 109 

Average 49 


gically treated patients with primary cardiac disease 
was 3.7 per cent. It thus appears that the patients 
treated surgically in this hospital fared better than 
those treated with anticoagulants. 


RELATION OF PREMONITORY PULMONARY 
Emsout TO Morratiry 


Some authors maintain that there is no need for 
treatment of phlebitis unless an embolism has oc- 
curred. This is certainly far from the truth. In this 
series of 144 cases of fatal pulmonary emboli in pa- 
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tients with pre-existing phlebitis the first embolus 
was fatal in 122 cases (84 per cent). Only 22 pa- 
tients (16 per cent) had premonitory emboli. These 
figures are slightly lower than those of Barker et al.,*” 
who found that 36 per cent of the fatal emboli were 
preceded by one or more episodes of nonfatal 
embolism. 


RELATION OF THERAPY TO PosTPHLEBITIC SYNDROME 


One hundred and nine patients in this series re- 
turned to the hospital one to five years after the 
primary therapy for phlebitis. Sixty-seven were 
treated by surgery, and in 46 per cent the post- 


Taste 8. Relation of Postphlebitic Syndrome to Clinical 
Manifestations of Phlebitis. 


%o 

Grades 1 & 2 87 36 

Grades 3 & 4 41 80 


phlebitic syndrome developed. In 87 per cent of 39 
who received no treatment, the postphlebitic syn- 
drome developed. Three were treated with anti- 
coagulant therapy, the postphlebitic syndrome occur- 
ring in 2 (Table 7). 

Study of the occurrence of the postphlebitic syn- 
drome from the point of view of clinical severity 
demonstrated that 87 cases were Grade 1 or 2 
phlebitis, and in 36 per cent of these the postphlebitic 
syndrome developed. In 41 cases phlebitis extended 
into the thigh, and in 80 per cent of these the post- 
phlebitic syndrome occurred (Table 8). 

These two studies suggest that the postphlebitic 
syndrome is due not to the type of therapy but to the 
clinical severity of the phlebitis. 


SumMMaRY AND CONCLUSIONS 


Seven hundred and forty-eight cases of phlebitis 
seen at the Boston City Hospital over the past decade 
are reviewed. Eighty-three per cent of the patients 
were over forty years of age; the mortality increased 
with age. No seasonal variation could be found. 

The predisposing conditions in order of frequency 
were cardiac disease, postoperative state, trauma, 
idiopathic manifestation, infection, varicose veins, 
childbirth, hemiplegia, cancer and miscellaneous. 

Fatal pulmonary emboli occurred frequently in 
phlebothrombosis and thrombophlebitis; it is mis- 
leading to think of these as separate entities. 

The mortality rate with the various methods of 
treatment was as follows: conservative (347 cases), 
37 per cent; surgical (369 cases), 2.1 per cent; and 
anticoagulant (32 cases), 29 per cent. 

Bilateral division of the superficial femoral veins 
should be performed as soon as the diagnosis of 
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phlebitis is made. If there are thigh signs (edema, 
tenderness and evidence of trauma) the common 
femoral vein should be divided. When clots are ad- 
herent or difficult to extract, further treatment (anti- 
coagulants or ligation of the vena cava) is indicated. 

Phlebitis should be actively treated before em- 
bolization occurs since 84 per cent of the initial 
emboli in this series were fatal. 

The postphlebitic syndrome is associated with the 
severity of the phlebitis rather than the type of treat- 
ment. 
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METHYPRYLON 


A New Sedative and Hypnotic Diug 


She purpose of this study was to evaluate the 
safety and efficacy of methyprylon (3,3-diethyl- 
2,4-dioxo-5-methylpiperidine) ,§ a central-nervous- 
system depressant, which in laboratory animals had 
shown a very desirable therapeutic ratio. The pro- 
gram, which was carried out on patients from the 
population of Long Island Hospital in Boston, con- 
sisted of three phases: a pilot experiment to deter- 
mine whether methyprylon has somnifacient effects 
in man; a study of chronic toxicity to investigate the 
safety of the drug if it is given over a prolonged peri- 
od; and a double blind study of the dose-response 
relation, including three dosage levels of methyprylon 
and placebo medication. This was followed by a 
limited-use test. 


Prot ExpeRIMENT 


Thirty-one hospitalized, chronically ill patients 
with very severe insomnia were chosen. They all were 
to be given (at 8:30 p.m.) 500 mg. of methyprylon 
for seven consecutive nights, 750 mg. for another 
week and placebo medication for three nights. 

The three materials, which had been provided in 
the form of tablets simulating each other in size, 
color, shape and taste, were administered in a random 
sequence. Neither the observers nor the patients were 
aware, at any point during the experiment, of the 
identity of the medication, but we were. Rounds 
were made by trained personnel at thirty-minute in- 
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tervals to determine the onset of sleep. From these 
recordings, average induction periods were calcu- 
lated. Moreover, each morning the patients were in- 
terviewed to elicit their own appraisal of the quality 
of their sleep. This was recorded as poor, fair, good 
or excellent, depending solely on the patients’ sub- 
jective evaluation. It took an average of almost two 
and a half hours for these patients to fall asleep 
after intake of the inert tablets (Table 1). Moreover, 
it appears that this induction period was reduced to 
an average of approximately forty minutes and twen- 
ty-six minutes, respectively, when these patients re- 
ceived 500-mg. and 750-mg. doses of methyprylon. 

Taste 1. Average Time Required for 31 Patients to Fall 


Asleep after Placebo Medication and Methyprylon at Two 
Dosage Levels. 


Time Reguirep ror Patient To FAL 


Time ReQuirep 
ASLEEP ON METHYPRYLON MEDICATION 


FOR PATIENT TO 
Fatt ASLEEP ON 


PLaceso MEDICATION 500-mc. pose 750-mG. DOSE 
min. min. min. 
148.2 39.9 26.4 


Table 2 presents the percentages of occasions on 
which the 31 patients were asleep at the various 
times of observation. The figures shown were calcu- 
lated as follows: the total number of times that the 
patients were found to be asleep at a given hour of 
observation, on each night on which they had re- 
ceived a given medication, were multiplied by 100 
and, for both methyprylon doses, divided by 217 (7 
days of medication x 31 patients) and, for the placebo 
medication, by 93 (3 days of medication x 31 pa- 
tients). It is seen that at these levels, methyprylon is 
a potent hypnotic as evidenced by the fact that the 
patients were asleep on almost all occasions an hour 
after the intake of 750 mg. and an hour and a half 
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after the ingestion of 500 mg. of the drug. In con- 
trast, with placebo medication, not all patients were 
asleep three hours after they had received the inert 
material. 

Table 3 summarizes the results of the canvass of the 
patients’ subjective appraisal of their sleep. The 
figures indicate percentages of ratings of which there 
were 217 after each of the two methyprylon dose 
levels and 93 after the placebo medication. The pa- 
tients rated their quality of sleep as good or excel- 
lent after they had received 500 mg. of methyprylon 
and as excellent after the 750-mg. dose, both on over 
96 per cent of the occasions. There were none, how- 
ever, on any occasion, who rated their sleep as poor 
at either dosage level. On the other hand, after these 
patients had received placebo medication, they ap- 
praised their sleep as poor on over 80 per cent of the 
occasions, and there were none who considered it 
good or excellent. 

Very few side effects were spontaneously reported. 
Four patients complained of headache on the morn- 
ings after intake of 750 mg. of methyprylon, but this 
did not persist. 

Obviously, then, the drug under investigation had 
marked sedative and hypnotic qualities. Before a 
more detailed study of the usefulness of methyprylon 
was undertaken, its safety had to be investigated. 


Curonic Toxiciry 


An important question was whether the prolonged 
administration of methyprylon had any untoward ef- 
fect on the hematopoietic system. 

Plan 

Five hundred patients were to be included in the 

program. These were to have a week of observation 


TaBLe 2. Occasions on Which 31 Patients Were Asleep at 
the Various Times of Observation after Placebo Medication 
and Methyprylon at Two Dosage Levels. 


PERCENTAGE OF PaTiENTS ASLEEP ON 


PLACEBO ICATION 
500-mc. pose 750-mo. DOSE 

p.m. 
8:30 
9:00 _- 34.10 64.98 
9:30 85.71 98.16 
10:00 98.62 99.54 
10:30 9.68 99.08 100.00 
11:00 53.77 99.54 100.00 
11:30 92.48 100.00 100.00 


without treatment (pretest period), to be followed 
by four weeks with daily administration of methy- 
prylon (treatment period) ; then each patient was to 
have two weeks without medication (follow-up pe- 
riod), and this was to be followed by a week with 
daily administration of methyprylon (re-exposure 
period). 
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For every patient the following laboratory work 


was planned: a complete hemogram (leukocyte 
count, erythrocyte count, hemoglobin determination, 
differential count and thrombocyte count) was to be 
performed initially, at the end of the treatment pe- 
riod and at the end of the follow-up period; a white- 
cell-count and hemoglobin determination were to be 
done at the end of the pretest period, at the end of 


TaBLe 3. Subjective Appraisal of Quality of Sleep by 31 


Patients. 
Ratinc PERCENTAGE PercenTAGE REGARDING 
REGARDING METHYPRYLON MEDICATION 
Ptaceso MEDICATION 

500-mc. pose 750-mc. 

Poor 80.7 

Fair 19.3 3.7 

Good — 24.4 2.8 

Excellent — 71.9 96.3 


the first, second and third weeks of the treatment 
period, at the end of the first follow-up week, on the 
second day of the re-exposure week and on the first 
day of the following week; in addition, urinalyses 
were to be done at strategic stages, and side effects 
on the gastrointestinal tract, central nervous system, 
cardiorespiratory system and skin were to be observed. 

As for dosage of methyprylon no definite plan was 
made except that the maximum tolerated dose would 
be given. We thought of administering, during both 
the treatment and re-exposure periods, a daily dose 
of 1 gm., or four or five times the dose reported by 
European workers’ to induce sleep in patients with 
mild or medium insomnia, but, as pointed out below, 
we had to deviate from this dosage plan. 


Execution and Results 


Five hundred hospitalized, chronically ill patients 
— 254 males and 246 females — were studied whose 
ages ranged from thirty-three to ninety-six years, with 
an average of sixty-nine and seven-tenths years. The 
total series was divided into two groups of 250 pa- 
tients each. 

In the first group, patients were introduced at a 
rate of 10 per day, excluding Saturdays and Sundays, 
or at a rate of 50 per week. The study was so or- 
ganized that after each subgroup of 50 had been in- 
troduced, no further patients were included for the 
following week so that each subgroup was started at 
biweekly intervals. The study of the second group of 
250 patients was so arranged that each subgroup of 
50 patients was introduced at weekly intervals. 

A considerable number of side effects, such as ex- 
cessive drowsiness, dizziness and even syncope, were 
encountered initially when the first group of patients 
received the massive dose of 1 gm., according to the 
original intention. Therefore, the daily dose had to 
be reduced. Subsequently, we attempted to increase 
the daily dose, and when side effects occurred again, 
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a lower dose was instituted, and so on. To compen- 
sate for any deficit in the total dose the period of 
medication was extended from four weeks, as origi- 
nally planned, to six to fifteen weeks of daily admin- 
istration. 

However, the general lay-out of the experimental 
design was maintained. The actual duration of treat- 
ment in days and the actual dose range of methy- 
prylon in milligrams, as they pertain to the five sub- 
groups of patients during the treatment period for 
the first 250 patients, are given in Table 4. 


Tasie 4. Duration of Treatment and Dosage Range. 


Patient No. Duration OF TREATMENT Dosace Rance 
days mg. 

1- 50 93 - 107 45,500 - 53,750 

51 - 100 81- 95 40,625 - 49,250 

101 - 150 77 32,375 38,875 

151 - 200 53- 66 25,375 - 33,375 


201 - 250 40- 49 19,875 - 26,000 


In addition to the doses recorded, all 250 patients 
received a nightly dose of 500 mg. during the re-ex- 
posure week. Thus, the total dose of methyprylon 
ingested by this group of 250 patients ranged from 
23.375 to 57.25 gm. per patient. 

The hematologic work was carried out in accord- 
ance with the original plan and, in addition, several 
white-cell counts and hemoglobin determinations 
were done at strategic intervals during the treatment 
period because of its extension beyond the originally 
scheduled scope. 

Urinalyses were carried out initially, at the end of 
the treatment period, at the end of the follow-up 
period, on the second day of the re-exposure week 
and terminally. 

There were no untoward effects on the blood pic- 
ture or on the urine in any of the patients studied in 
this group. 

The following side effects were recorded on 103 
occasions among the first 250 patients: drowsiness in 
47, dizziness in 38, nausea in 2, vomiting in 4, and 
syncope (usually at a dose of 625 mg.) in 12 patients. 
These side effects occurred in a total of 49 patients; 
201 patients had no reactions. 

In view of the experience gained in the first 250 
patients, the study of the second group of 250 pa- 
tients was so organized that each patient received a 
nightly dose of 250 mg. of methyprylon for a week 
and this was increased to 500 mg. nightly at the be- 
ginning of the second treatment week and continued 
for five weeks. Thus, during the treatment period 
of six weeks, each patient of this group ingested 19.25 
gm. of methyprylon. As in the first group, after a 
medication-free interval of two weeks, all patients 
were re-exposed to the drug at nightly doses of 500 
mg. for a week. Consequently, each patient in the 
second group was given a total dose of 22.75 gm. The 
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blood work was carried out in accordance with the 
original plan, and, in addition, white-cell counts and 
hemoglobin determinations were done at the end of 
the fourth and fifth treatment weeks because of the 
extension of the program beyond the originally 
scheduled scope. 

Urinalyses were done initially, at the end of the 
treatment period, at the end of the follow-up period, 
on the second day of the re-exposure week and 
terminally. 

As in the first group of 250 patients the blood pic- 
ture and the urinary findings showed no significant 
deviations from those during the premedication pe- 
riod. 

The following side effects were recorded on 44 
occasions for the second group of 250 patients: 
drowsiness in 12, nausea in 8, vomiting in 9, head- 
ache in 10 and diarrhea in 5 patients. These side 
effects occurred in a total of 23 patients; 227 had 
encountered no reactions. If the side effects in the 
first and second groups are compared it is obvious 
that the smaller dosage in the second group was ac- 
companied by fewer reactions. 

With this evidence that the prolonged administra- 
tion of massive doses of methyprylon and re-exposure 
to the drug at high dosage levels had no untoward 
effects on the hematopoietic system, a study of the 
dose-response relation was undertaken. 


Dose-Response RELATION 


The purpose of this phase of the program was to 
determine whether doses of methyprylon smaller than 
500 mg., which had been found very effective in the 
pilot experiment, would produce sleep and whether 
different levels of the drug would result in signifi- 
cantly different hypnotic effects. The doses of methy- 
prylon chosen arbitrarily for that purpose were 150, 
200 and 250 mg. Tablets containing these doses and 
placebo tablets, all simulating each other in size, 
color, shape and taste, were provided by the manu- 
facturer under the code designations “W”, “X”, “Y” 
and “Z”. We ourselves, as well as observers and pa- 
tients, were unaware of the identity of these mate- 
rials. In addition inert tablets of identical appear- 
ance were supplied, and it was made known to us, but 
not to the observers and patients, that these were 
placebo tablets. 

Patients were to receive one tablet of each of the 
coded drugs for ten successive nights. Between these 
periods “known” placebo medication was to be in- 
troduced for three-day periods to prevent misinter- 
pretation of observations as the result of an over- 
lapping effect of the preceding drug. 

One hundred and thirty patients with definite evi- 
dence of insomnia were selected for these trials. The 
sequence of drug administration was determined for 
each patient at random. The drugs were given at 
approximately 8:30 p.m. — the time the patients 
retired. All patients were observed subsequently at 
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half-hour intervals until midnight, to determine when 
they had fallen asleep. Any patient who was found 
asleep at a given round was further observed on the 
following rounds to establish whether sleep had been 
interrupted. All observations were recorded on 
cards, and, after the completion of the clinical study, 
the data elicited for the 110 patients who completed 
the program were transferred to master sheets for 
analysis. 

For expression of results, the maximum hypnotic 
effect of a given drug, at a given time, was desig- 
nated as 100 per cent effectiveness of that drug for 
that particular time. Obviously, this term implied 
that 110 patients who had received a given drug were 
found asleep, at a given time, on ten nights, or on 
1100 occasions. Results with each of the four un- 
known materials were expressed for each of the in- 
tervals at which readings were taken as percentage 
of maximum hypnotic effect in accordance with this 
definition. 

Although the decoding of the materials was done 
only after evaluation of the observations made, the 
drugs are identified below for greater ease of under- 
standing. 

The percentages of maximum hypnotic effects, at 
half-hour intervals, with each of the four materials 
used, are presented in the middle section of Table 5. 
In the right-hand section of this table the results ob- 
tained in the pilot experiment, in a different group 
of patients, with 500 and 750 mg. of methyprylon 
are added. 

Figure 1 presents these same findings in graphic 
form. 

The differences in the percentages listed for “Y”, 
“xX”, “W” and “Z” in Table 5 and shown graphically 
in Figure 1 were found to be significant at the 1 per 
cent level. On the basis of these findings the view 
was expressed that “Y” was the placebo medication, 
“X” the 150-mg. dose, “W” the 200-mg. dose and 
“Z” the 250-mg. dose. At this point the materials 


Tasie 5. Maximum Hypnotic Effect Determined 
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It appears that, at all levels used, methyprylon pro- 
duced sleep and that best results in the present trials 


Maximum 
Hypnotic 
Errect 


100% 


90 


80 


50 


40 


30 


0 
8:30 9 9:30 10 10:30 11 11:30 12 


Time oF OBSERVATION 
p.m. 


Graphic Presentation of Findings, As Recorded 
in Table 5. 

The dotted lines indicate the results in a previous study with 

500 and 750 mg. of methyprylon. 


were obtained with the 250-mg. dose. Findings with 
the 200-mg. dose were only slightly less favorable 


Figure 1. 


for 110 Patients at Various Levels of Methyprylon. 


Maximum 


Maximum Maximum 


Time oF Maximum Maximum Maximum 
OBSERVATION EFFEecT WITH Errect WITH EFFEecT WITH Errect WITH EFFEcT WITH Errect WITH 
CEBO 150 Mc. or 200 Ms. or Mc. or Ma, oF 750 Ms. or 
METHYPRYLON METHYPRYLON METHYPRYLON METH YPRYLON* MeEtTHYPRYLON* 


% 
16.0 


(y) 
% 
9.7 


9:00 p.m. 


9:30 p.m. 32.1 46.8 
10:00 p.m. 61.8 76.4 
10:30 p.m. 69.4 83.1 
11:00 p.m. 71.0 82.4 
11:30 p.m. 74.7 82.8 
12:00 midnight 65.7 71.3 


*Results taken from pilot experiment. 
;Code designations under which materials supplied. 


were decoded, and the validity of our findings was 
confirmed. 


(w)+ 


(z)7 
% 
20.0 


% 
34.1 


% 


17.6 


49.1 55.1 85.7 98.2 
76.6 83.1 98.6 99.5 
85.1 87.1 99.1 100.0 
83.4 85.4 99.5 100.0 
84.4 86.4 100.0 100.0 
75.2 (No observations) 


79.3 


from a clinical point of view. The results at these 
two levels are shown in Table 6. 
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Throughout the study, observations were made for 
side effects. No reactions of any kind were spon- 
taneously reported or elicited by the nurses. 

Against the background of the results obtained in 
the study of dose-response relation a use test was 


Tasie 6. Maximum Hypnotic Effects of Methyprylon. 


or OBSERVATION Maximum Errect 


250-mG. DOSE 200-mc. pose 
% 
At I-hr. reading 55 49 
At 1%-hr. reading 83 77 
At 2-hr. reading 87 85 


carried out on a limited scale. This included 285 
chronically ill patients — 190 females and 95 males 
— whose ages ranged from twenty-five to ninety-five 
years (average, fifty-seven years). They all required 
Maximum 
Hypnotic 
Errect 
100% | | 


7° 7 
9:30 P.M. 


10 
PLACEBO 500 


"@ 100 200 300 400 500 
Dosace 

mg. 
Ficure 2. Estimation of Effectiveness of Methyprylon for 

Dosage Levels besides Those Actually Used. 
Each curve presents the relation between dosage levels and 
percentages of maximum hypnotic effects half an hour, an 
hour, an hour and a half and two hours after drug intake. 


600 700 


hypnotic medication and were given, at first, 200 mg. 
of methyprylon. This dose resulted in a comfortable 
night’s rest in 243 cases but was inadequate in 42, in 
which 400 mg. was given subsequently with good re- 
sults. Repeated doses of methyprylon were admin- 
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istered to the majority of the 285 patients. The total 
number of doses was 850. In general, sleep was in- 
duced within thirty minutes. The duration of ef- 
fect could not be determined because of lack of tech- 
nical personnel. However, all patients stated that 
they derived comfortable sleep from the medication. 
No side effects were encountered. It is particularly 
noteworthy that there was no “hangover.” 


Discussion 


No doubt the barbiturates are the most widely used 
sedative hypnotics. Since they have several objection- 
able features, however, a drug that does not belong 
to this class of compounds and is safe and effective is 
a definite desideratum. 

As is evident from the findings in the trials of 
chronic toxicity, carried out in 500 subjects and dis- 
cussed above, methyprylon is a safe drug from a 
hematologic point of view — that is, in all likelihood, 
it will not produce anemic, leukopenic or granulo- 
cytopenic reactions. Brandman et al.* carried out a 
similar project. These workers, too, gave excessively 
large doses of methyprylon over a prolonged period 
to 500 patients, who, after a rest period of two weeks, 
were re-exposed to the drug at a high level of dosage 
for a week. In these cases, as in ours, frequent hema- 
tologic investigations failed to reveal any toxic ef- 
fects on the hematopoietic system. Loughlin and his 
associates* reported that the administration of 
methyprylon in therapeutic doses to 200 patients 
daily for eight weeks “caused no untoward hematic 
effects.” Thus, laboratory data available on a total 


TasLe 7. Estimated Responses to Various Dosage Levels 
of Methyprylon. 


Maximum Maximum Maximum Maxmmum Maximum 


Hypnotic Hypnotic Hypnotic Hypnotic Hypnotic 
Errect on Errecron Errecron  Errecr on EFFEcT ON 
100 Ms. 300 Ms. Ms. 400 Mo. 450 Ms. 


% 
28.0 
73.5 
94.5 
96.0 


% 
13.5 
41.0 
70.0 
78.5 


% 
22.5 
61.0 
87.0 
91.0 


9:00 
9:30 
10:00 
10:30 


of 1200 patients, of whom 1000 received methyprylon 
in doses far in excess of therapeutic levels, showed no 
significant changes of the blood picture. Similarly, 
no aberrations in urinary findings were detected in 
any of these 1200 patients. 

No side effects were encountered in our patients 
who were given methyprylon in doses ranging from 
100 to 500 mg. Brandman et al.,? who administered 
250-mg. doses for night sedation to over 1000 pa- 
tients, reported drowsiness and vertigo in only 1.3 
per cent and no oversedation or vertigo in the 510 
patients included in their daytime sedation study. 
Similarly, Loughlin and his co-workers* stated that 
methyprylon “produced a minimum of side reactions 
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which, when they occurred, were mild and disap- 
peared mostly after one week of medication.” 

There can be no doubt from the first and third 
phases of our studies and those of the two other 
groups of workers** that methyprylon is an effective 
sedative and hypnotic. From the double blind study 
of dose-response relation described above, it appears 
that in our particular sample 250 mg. of methyprylon 
produced sleep after an hour and a half in 83 per 
cent of the 1100 occasions on which observations 
were made at this interval. Findings with the 200- 
mg. dose were only slightly less favorable. 

By plotting of percentages of maximum hypnotic 
effect in the present study and in the pilot experi- 
ment against the doses of methyprylon used, curves 
could be drawn representing the effects of different 
dosage levels at different times (Fig. 2). From this 
graph it was possible to interpolate effects to be ex- 
pected from 100, 300, 350, 400 and 450 mg. of 
methyprylon. 

As appears from Table 7, which shows the esti- 
mated responses from dosage levels other than those 
employed in the double blind study, 300 and 400 mg. 
of methyprylon may be expected to produce sleep 
after an hour and a half, respectively, in 87 per cent 
and 94 per cent of the 1100 observations. From 
this it seems that 300 or 400 mg. of methyprylon 
would induce sleep in a higher percentage of cases 
than 200 or 250. mg. The use test showed that, in 
general, 200 mg. is an adequate dose for night seda- 
tion, but that some patients require 400 mg. 

Since the requirements of hypnotic drugs may vary 
greatly from patient to patient and since an attempt 
should always be made to reach a therapeutic ob- 
jective with the minimal effective dose, it is suggested 
that in cases of mild and medium insomnia in adults, 
200 mg. be given initially. If this does not have the 
desired effect, 300 and, if necessary, 400 mg. may be 
administered. 


HYPERSENSITIVE XIPHOID — LIPKIN ET AL. 


SUMMARY AND CONCLUSIONS 

Thirty-one patients with severe insomnia were 
given two dosage levels of methyprylon (Noludar) 
and placebo medication. The average induction pe- 
riod of almost two and a half hours with the inert 
material was reduced to approximately forty min- 
utes and twenty-six minutes respectively when 500 
and 750 mg. of the drug were administered. 

The hematic effects of prolonged daily administra- 
tion of methyprylon in excess of therapeutic doses 
were studied in 500 patients who, after a rest period 
of two weeks, were re-exposed to large doses of the 
drug for a week. Frequent hematologic investiga- 
tions failed to show any aberrations of the blood pic- 
ture. 

A double blind study with three dosage levels of 
methyprylon — 150, 200 and 250 mg. — and with 
placebo medication was carried out in 110 patients 
who required night sedation. They all received the 
four materials for ten nights each. Recording of the 
responses at half-hour intervals and evaluation of 
the findings made it possible to identify correctly the 
drugs that had been supplied under code designa- 
tions. At all dosage levels methyprylon produced 
sleep, but the 250-mg. dose was more effective than 
the two lower doses used. Analysis of results showed 
that the differences of findings are statistically sig- 
nificant, and that there is a good dose-response rela- 
tion. 

A use test was carried out in 285 chronically ill 
patients who were given a total of 850 doses of 
methyprylon; 200 mg. in 243 of these subjects and 
400 mg. in 42 produced satisfactory results. 

It is concluded that the drug is a safe and effective 
sedative-hypnotic. 
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yess patients complain of pains in the chest, 
upper abdomen and shoulders that are not char- 
acteristic of any familiar disease. In the past seven 
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THE SYNDROME OF THE HYPERSENSITIVE XIPHOID* 
Mack Lipkin, M.D.,¢ Lyman A. Futton, M.D.,t Epwarp A. Wotrson, M.D.§ 


NEW YORK CITY 


years 24 patients have been observed in whom gentle 
pressure on an extraordinarily hypersensitive portion 
of the xiphoid reproduced much or all of their pain. 
Some of them had coronary-artery, arthritic, gastric, 
duodenal, gall-bladder or esophageal disease; others, 
however, seemed healthy except for their discomfort 
and tenderness. The xiphoid is not often examined 
routinely even in careful physical examinations. It is 
with the hope of encouraging further study of the 
hypersensitive xiphoid that this report is presented. 
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Review OF THE LITERATURE 


An exhaustive summary of the literature is to be 
found in the small monograph by Burman and Sin- 
berg.’ Observations on disorders of the xiphoid were 
recorded as early as 1712.* The first curative xiph- 
oidectomy was done in 1852, on a xiphoid bent 
posteriorly; pressure caused pain and vomiting, which 
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TasBLe 1. Clinical Data in 24 Cases of Tender Xiphoid. 
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peared on sudden rising from a stooped position. 

Most of his patients were treated successfully by in- 

filtration with procaine. Various authors™® have de- 

scribed surgical approaches to the xiphoid, the tech- 

nics of examination’*"* and the anatomic varia- 
tions.**** da Silva-Mello*® wrote that pain in the 

xiphoid was a valuable — sometimes the only — sign 
of abdominal disease, especially peptic ulcer. 


Patients AGE AT AssociaTep D1szase 
INSET 
yr. 
M.T. 43 Cholelithiasis, with cholecystectomy; myocar- 
dial infarct; anginal syndrome. 
B.A. 55 Coronary-artery disease; peptic ulcer. 
G.S. 30 Hypertension 


H.J. Psychoneurosis 

NF. 51 Obesity; osteoarthritis. 

AS. 32 None 

H.E. 44 Cholelithiasis, with cholecystectomy 

A.M. 74 2 myocardial infarcts; advanced arterioscle- 
rosis, generalized; diab ; Pp i 

A.W. 51 Obesity; epigastric hernia (?). 

M.G. 49 Cervical disk (1 yr. later) 

J.G. 53 Cholelithiasis, with operation 

S.H. 46 None 

E.L. 40 Gastritis; duodenitis; ulcer(?) ; prolapse of 


gastric mucosa. 


M.L. Hiatus hernia; cervical disk. 


T.B. 50 Obesity; anginal syndrome; myocardial in- 
arct. 

H.K. 53 Myocardial infarct; psychoneurosis. 

N.K. 53 Arthritis of spine 

V.H. 53 Arthritis of spine 


Duration No. or Srre or Pain 
Recur- 
RENCES PRIMARY RADIATION 
18 mo. 1 Midportion of chest Shoulders & back 
1 yr. 1 Chest & epigastrium Left hand | 
6 mo. 0 Lower midportion of 


None 


chest; upper epigas- 
trium, 


2 yr. 0 Midportion of chest Throat 

3 mo. 0 Over xiphoid Left shoulder 

1 mo. 0 Left pectoral area Left shoulder 
About 2 yr. 1 Xiphoid — then Throat; left 

sternum shoulder. 

3 wk. 1 Precordium Left shoulder 
Each episode 5 Fullness in midportion Back & shoulders 

2-6 wk. of chest 

6 mo. 0 Xiphoid area None 

3 mo. 1 Epigastric area Back 

3 mo. 0 Lower sternum None 

6 yr. 1 Chest; upper epigas- None 


trium. 


Chest (sternal area) 


5 mo. 0 Shoulders 


3 yr. 0 Sternal area Left arm & hand 
5 yr.? Center of chest None 

+1 yr. 0 Midportion of chest None 
4 mo. 0 Sternum; right lower None 


ribs. 


Osteoarthritis 


N.D. 
P.B. 59 


Obesity; hypertension. 


Cholelithiasis; polyp of duodenum; esophageal 


M.B. 74 
diverticulum. 


B.S. 41 Hypothyroidism 

C.R. 48 Hyperacidity (no ulcer on x-ray study) ; 
osteoarthritis; negative x-ray study of 
xiphoid. 

C.L. 50+ Hypertensive heart disease; arthritis of hand 


& spine; right-bundle-branch block. 


Sternum Left axilla & arm 


Midportion of chest Back; epigastrium ; 


shoulders. 
4 yr. 3 Epigastrium Back 
3 yr. 1 Substernal area None 
+1 yr. 1 Lower sternal area Left breast 
2 yr. 1 Left mammary region Left shoulder & ¥ 


arm to fingers; 
left intrascapular 
area. 


could be avoided if the patient remained supine af- 
ter eating. Zadek,* in 1941, and Hanlon and Miller,® 
in 1954, each reported 1 case with severe symptoms, 
including pain in the upper abdomen, nausea and 
vomiting, relieved by the removal of a “tack-ham- 
mer” xiphoid displaced posteriorly. 

Junghanns® likened xiphoidalgia to coccygeal pain. 
He noted the appearance of xiphoid pain in men 
who had resumed heavy work after long inactivity. He 
considered this a form of strain since the pain ap- 


Fenz,* on examining 4000 hospitalized patients, 
found pain and tenderness of the xiphoid in 84. For- 
ty-five of these had hypertensive heart disease, in- 
cluding 20 with angina pectoris. Fenz noted that 
several of the remaining 39 had gastrointestinal dis- 
ease (ulcer in 8 and gastritis in 6) and suggested 
that the xiphoidalgia might be secondary to the ali- 
mentary-tract lesion. Xiphoidalgia may also result 
from a number of local injuries. 

In certain cases the associated ;...thologic process 
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is obscure. Ruediger’® reported 3 cases in which a 
painful xiphoid was removed and showed “peri- 
chondritis.” Fenz™ described 2 cases of “rheumatic 
apophysitis” of the xiphoid. 

Secondary xiphoidalgia, in association with gall- 
bladder disease, peptic ulcer, hiatus hernia, prolapsed 
gastric mucosa, gastritis, angina pectoris or eso- 
phageal disease, need not be accompanied by local 
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though it is impossible at present to delineate the pre- 
cise nervous pathways. 


OBSERVATIONS 


Two hundred consecutive unselected ward patients 
were examined. Tender xiphoids were found in 6, 
4 of whom complained of chest symptoms strongly 


SEVERITY ASSOCIATED 


PATIENTS 
Symprom 


Angina 


None 


Anxiety 


Nausea 


Faintness 


None 


A.M. ++ None 


None 


None 


++ 


None 


++ 
++ 


None 


aintness. 


++ Cold left hand 


H.K. ++ Belching 


None 


++ 


None 


+t 


Nausea 


++ 
+++ 


Nausea 


M.B. +++ totte++ Anxiety 


+++ Faintness 


CLR. ++ Pain on belching 


upper quadrant of ab- 
domen after meals 


EFFECT OF 
Ernyt CHLore 


Nausea Partial relief 


Partial relief Not tried 


Not tried 


Not tried 


Not tried 


Not tried 
Not tried 


Not tried 


Partial relief 


Not tried 
Not tried 
Not tried 


E.L. ++ tott+ Heartburn Slight relief 
M.L. +++ Slight nausea; Not tried 
None 


Marked relief Not tried 
Not tried 
Not tried 


Not tried 


Transient relief 


Not tried Not tried 


Not tried 
Not tried Not tried 


Choking & pain in left Not tried 


Errect OF REMARKS 
PROCAINE 


Not tried Pain before & persisted 
after operation 


Tomogram normal 


Not tried 


9% 
Not tried 
Not tried 


Not tried 


Transient relief Xiphoid pain & tenderness 
preceded each infarct 


Partial relief 


Not tried 
Not tried 
Not tried 


Not tried 


Not tried 


Marked relief Patient of Dr. Harold Leder 


Not tried 


Not tried 


Not tried 
? 


Not tried 


Marked relief Patient of Dr. Elliot Hochstein 


pathologic changes in the xiphoid. However, Narat*” 
48 removed the xiphcids in 5 cases of xiphoidalgia 
and found “subacute periostitis” in all. Four of these 
patients had gastric ulcers, suggesting that true “sec- 
ondary xiphoiditis” may exist. Adequate pathologi- 
cal studies are, unfortunately, lacking. It seems pref- 
erable to postulate the occurrence of xiphoidalgia in 
conjunction with peptic ulcer and other diseases as 
an example of referred pain and hyperalgesia, even 


suggesting the xiphoid syndrome. In the 2 patients 
without chest pain the diagnoses were cholecystitis 
and prostatitis combined with phlebitis. Of the 4 
with the xiphoid syndrome 1 had been admitted for 
study of the peculiar chest symptoms; findings were 
normal except for xiphoid tenderness. The other 3 
had arteriosclerotic, rheumatic and hypertensive heart 


disease respectively. 
In brief, of the 6 cases of abnormally tender xiphoid 


H 
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H.J. ++ : 
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S.H. 
V.H. = 
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among 200 patients, heart disease was known to be 
present in 3. Of the total group of 200 patients 51 
had heart disease — a prevalence of 6 per cent of 
tender xiphoids in ward cardiac patients. It should 
be noted that 7 of the 200 patients had gall-bladder 
disease; 1 of these had a slightly tender, and | a very 
tender xiphoid. In general, our observations are in 
agreement with those of Fenz.** 

The youngest patient in our group was a girl of 
twenty-three, and the oldest a man of seventy-four. 
Most of the patients were forty to sixty years of age, 
as were most of the ward population. Table 1 sum- 
marizes the data on the 24 patients with extremely 
tender xiphoids observed clinically in the past seven 
years. 


XIPHOIDALGIA wirHOoUT OTHER KNown DISEASES 


Most of the 10 patients in the group knew of some 
activity or change of position that precipitated the 
discomfort. In all cases the symptoms could be re- 
produced by gentle xiphoid pressure. 


Case 1. H.J., a 48-year-old insurance executive, was first 
seen in January, 1954. Since 1952 he had had an inter- 
mittent sensation of pressure and tightness in the chest and 
upper abdomen, occasionally radiating to the throat. These 
symptoms commonly occurred while he was hurrying to 
catch his evening train but never compelled him to slow 
down. He had been referred by his psychiatrist, Dr. B. C. 
Glueck, Jr., who considered these chest symptoms, which 
aroused much anxiety in the patient, not related to the 
neurosis. There were no relevant physical findings except 
extreme tenderness of the lower left margin of the xiphoid, 
where pressure duplicated most of the long-standing symp- 
toms. Studies at the New York Hospital, including an elec- 
trocardiogram, an exercise-tolerance test and x-ray films of 
the gall bladder, gastrointestinal tract and chest, revealed 
normal findings. 

On the last day in the hospital attempts were made to 
inject the tender area with procaine. The first injection was 
made with the needle directed at a point approximately 0.5 
to 1 cm. above the lowest margin of the xiphoid. The 
patient experienced partial relief of the tenderness. Pressure 
at the lowermost corner still produced the sickening sensa- 
tion in the center of the chest. About 20 minutes later, 
another infiltration was done, this time at the level of the 
lower margin. Within 2 minutes pressure no longer elicited 
pain, nor did walking rapidly down a series of long corridors 
carrying a heavy bag in each hand. During the next 6 
months there were mild recurrences on 3 occasions, always 
relieved by infiltration with procaine. Examination showed 
no definite tenderness of the xiphoid. Recently, he noticed 
some discomfort in the center of the chest while bending 
over; there have been no symptoms on exertion. 


This case illustrates the resemblance to angina in- 
cluding the precipitation of the pain by rapid walk- 
ing, the anxiety aroused and the central location. 
The bizarre characteristics of the sensations and the 
high degree of relief with procaine infiltration are 
noteworthy. It is unlikely that the relief was due to 
suggestion because, on two occasions, injection 1 cm. 
or less away caused only minimal improvement. 


Case 2. A.J., a 32-year-old physician, was first seen on 
March 18, 1953, complaining of dull but very annoying 
pain in the left shoulder of 12 days’ duration that also in- 
volved the left pectoral area and left upper arm. The pain 
was frightening because it usually appeared when he was 
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walking up an incline, although it occasionally occurred 
during inactivity. Gentle pressure on the xiphoid produced 
a great increase in the shoulder pain, which persisted for 
36 hours, in combination with a new and persistent pain in 
the xiphoid area. Xiphoid pressure by the examiner or by 
the patient made the patient blanch and feel faint. He 
then became symptom free for about 1 week but awoke from 
sleep one morning with the same pain and noted that he 
had been lying on his arm in such a manner that there was 
pressure on the xiphoid. The pain persisted for several 
hours. Serial electrocardiograms were normal. The pain 
disappeared spontaneously after a few weeks. 


This case illustrates again the curious resemblance 
of this discomfort to angina pectoris in that walking 
up an incline produced the symptoms although they 
also occurred while the patient was resting quietly. 


XIPHOIDALGIA AND CONCOMITANT 
Coronary-ArTERY DIsEASE 


Case 3. B.A., a 55-year-old physician, was first seen in 
1952 complaining of episodic pain in the anterior aspect of 
the chest since 1947 that varied in precise location and in 
precipitating circumstances. The pain was usually in the 
substernal area and often radiated to the neck and left arm. 
When associated with activity it was sufficiently severe to 
induce him to stop. With the onset of pain in 1947 coro- 
nary-artery disease was diagnosed, and after 2 months of bed 
rest, he had experienced some relief. In 1948 a peptic ulcer 
was found; on a strict ulcer regimen the substernal pain dis- 
appeared. Early in 1952 he began to have increasingly fre- 
quent pain in the lower sternal area, with simultaneous pain 
in the fingers of the left hand, precipitated by walking and 
lasting 10 minutes to 2 hours. The pain did not compel 
him to stop activity and occasionally occurred during rest. 
During physical examination, pressure on the xiphoid repro- 
duced the pain and also caused faintness, blanching and 
sweating. When next seen he reported that the pain induced 
by the gentle xiphoid examination had lasted for 10 hours 
and was located in the xiphoid area and referred down the 
left arm. An exercise-tolerance test pointed to coronary- 
artery disease. 

Because the patient was sensitive to procaine, ethyl chlo- 
ride was sprayed over the xiphoid area, with considerable 
relief. He obtained an ethyl chloride bottle of his own and 
sprayed himself so frequently that the skin over the xiphoid 
became blistered. However, he became able to walk without 
provoking chest pain. At present he is free of these symp- 
toms, though on a regimen of reduced activity. 


Three other patients had xiphoidalgia apparently 
in association with coronary-artery disease. In 1, 
xiphoidalgia appeared to have developed as a pro- 
dromal manifestation of myocardial infarction on 
two occasions. 


XIPHOIDALGIA wiTtH GALL-BLADDER DISEASE 


Case 4. H.E., a 44-year-old man, complained of a dull, 
nagging pain in the upper abdomen. In early 1949 exam- 
ination revealed marked tenderness of the xiphoid. X-ray 
study showed gallstones. In July of that year acute chole- 
cystitis necessitated cholecystectomy; in October the xiphoid 
was not tender. The patient was seen again in November, 
1952, because for 4 months he had been having episodic 
discomfort in the chest and a sense of constriction in the 
throat. Often the pain seemed to radiate from the mid- 
portion of the chest to the left shoulder and was accom- 
panied by a tingling of the left arm. The discomfort lasted 
from minutes to hours and was not related to activity. All 
symptoms, including the sense of throat constriction and 
left-arm discomfort, were reproduced by pressure on the 
xiphoid. An electrocardiogram was normal. The xiphoid 
remained tender for several months, and then the patient 
became asymptomatic spontaneously. 
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It is of interest that this patient’s xiphoidalgia re- 
curred after removal of what was assumed to be the 
primary disease. 


Case 5. M.T., a 43-year-old housewife, was seen in 1951 
because of indigestion, nausea and vomiting. She had, in 
addition, a mild anginal syndrome that followed an acute 
myocardial infarction, probably the aftermath of surgical 
shock during a previous nephrectomy. X-ray study of the 
gallbladder region showed cholelithiasis. A few months later 
xiphoid tenderness appeared; the patient was then com- 
plaining of bouts of severe pain in both shoulders in addi- 
tion to the abdominal pain. Cholecystectomy relieved the 
symptoms. The xiphoid remained tender to pressure for 8 
months although during that time there was no spontaneous 
pain. After ethyl chloride sprays the tenderness disappeared. 


Orner Conpitions ASSOCIATED WITH 
XIPHOIDALGIA 


Case 6. M.L., a 40-year-old physician, began, in 1947, 
to experience pain over the lower portion of the sternum 
that often radiated up the center of the chest and occa- 
sionally to both shoulders and upper arms. It was of 
variable severity but, when intense, developed a sickening, 
nauseating quality. The pain most commonly occurred 
during exertion, but also at rest or when he was turning in 
bed. Each episode lasted between 15 and 20 minutes, and 
was of fairly rapid onset and slow disappearance. Occa- 
sionally, a dull but disturbing ache persisted for much of the 
day. Accidentally, he discovered that all his symptoms, in 
severe form, could be promptly induced by gentle pressure 
at a point on the right border of the xiphoid. He became 
apprehensive of even brief palpation of the xiphoid because 
gentle touch often produced the nauseating pain, which 
might persist for 15 to 30 minutes. Some months later, 
when tenderness was largely gone, he found a small nodule, 
0.5 cm. in diameter, lying against the xiphoid at the point 
that was previously the site of great tenderness. The nodule 
was bony hard and movable, and felt somewhat like a 
sesamoid. In 1947 x-ray study of the chest, sternum, gastro- 
intestinal tract (hiatus hernia was looked for and not found) 
and gall bladder was negative, and electrocardiograms were 
normal. In 1953 a hiatus hernia was first demonstrated. In 
addition, in 1953, this patient experienced pain in the left- 
shoulder area crMrwed 9 with numbness and tingling of the 
last 2 fingers. This proved to be due to a cervical disk. 


This is another case that illustrates a superficial 
resemblance between the xiphoid syndrome and the 
discomfort of angina pectoris. Appearance of the 
nodule suggests the possibility that a localized osteo- 
chondritis was present. Burman and Sinberg’ have 
described such findings. 


Discussion 


Anatomic Considerations 


The xiphoid varies considerably in size, shape and 
precise position. When situated anteriorly, it is readi- 
ly palpated and often easily seen in thin people. When 
placed posteriorly, it may be difficult to feel, par- 
ticularly if the costal angle is narrow. We have en- 
countered a patient with a xiphoid over 6 cm. long 
and others with one of 2 cm. It may be forked or may 
show fenestration, It may be fairly pliable or rigid. 

The anterior surface of the xiphoid serves as at- 
tachment for a small portion of the rectus abdominis 
muscle and for the costoxiphoid ligament. Posteriorly, 
fibers of the diaphragm and transversus thoracis are 
attached. The aponeuroses of the abdominal muscles 
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attach along the lateral borders of the xiphoid. The 
precise innervation of the xiphoid has never been 
elucidated. The best known source of sensory fibers 
to the xiphoid consists of the spinal (fourth to eighth 
thoracic) nerves via the intercostal nerves. As the 
terminal filaments of these nerves approach the mid- 
line anteriorly they send fibers upward over the ster- 
nal area, These nerves also supply some areas of skin, 
to which pain and hyperalgesia may be referred 
from the stomach and gall bladder, in the mechanism 
of segmental spread of pain impulses described by 
Lewis.*® Overlapping of xiphoid and cardiac afferent 
innervation occurs, since pain from the heart is trans- 
mitted over the dorsal rami of the first to sixth tho- 
racic nerves*® and from the xiphoid over the fourth 
to eighth thoracic nerves. 

In additicn afferent fibers reach the phrenic nerves 
from the xiphoid. The terminal fibers of the phrenic 
nerves, having pierced the diaphragm, ramify over 
the parietal peritoneum on the abdominal surface 
of the diaphragm and also send branches to the liver 
capsule. Phrenic innervation probably explains the 
referral of xiphoid pain to one er both shoulders, 
observed in certain cases. It appears that there is 
ample connection through the spinal and phrenic 
nerves to explain the varied and widespread sensory 
phenomena observed. 


Symptoms and Signs 


The sine qua non of the syndrome is the reproduc- 
tion of the pain of which the patient has complained 
when the tender portion of the xiphoid is subjected 
to very moderate fingertip pressure. Most people 
complain of pain if the xiphoid is pressed forcefully; 
it is normally somewhat more tender than most other 
bones. 

It has been useful to employ each patient as his 
own control. Before the xiphoid is touched the adja- 
cent ribs, costal cartilages and sternum are subjected 
to forceful fingertip pressure, and the patient’s re- 
sponses are closely observed. The xiphoid is then 
gently palpated over its entire surface and along its 
borders, with much less pressure than that required 
to produce even mild discomfort over adjoining bones. 
In some patients the borders of the xiphoid are easi- 
ly outlined. In others the margins of the bone may 
be difficult or impossible to palpate, and precise lo- 
calization of the tenderness may not be possible. If 
the syndrome is present, an area of marked tender- 
ness is found over some portion of the xiphoid, most 
commonly along a border. Usually, the patient, on 
inquiry, states that the pressure has produced not 
only local discomfort but also the pain in the chest, 
shoulder or throat, which he experiences spontaneous- 
ly. In some cases the same gentle pressure must be 
maintained for a minute or two before the local dis- 
comfort increases and spreads. After palpation the 
pain may persist for minutes or hours. Indeed, some 
patients with the syndrome refuse further examination 
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of the area and palpate it themselves only with great 
care and obvious apprehension. 

Occasional patients show moderate hyperesthesia 
of the xiphoid but have no history of spontaneous 
episodes of pain. The significance of this finding is 
obscure. One pitfall should be mentioned: some pa- 
tients who are apprehensive may overreact to the 
curiously disconcerting sensation that may follow 
pressure on the xiphoid. 

The pain of the xiphoid syndrome varies greatly 
in location, quality, severity, duration and precipitat- 
ing agents — not only in different patients but also 
in the same patient at different times. 

The pain is most commonly experienced deep in 
the chest somewhere behind the sternum and may 
radiate into the epigastrium, through to the back, to 
both shoulders, to the arms or over the precordium. 
Two patients had a feeling of constriction in the 
throat. 

The pain is most commonly described as a deep, 
slightly nauseating ache, somewhat like that ex- 
perienced after a blow in the celiac plexus. It is 
sometimes described as dull, rarely as burning and 
never, in our experience, as stabbing. It may be 
slight or great and is seldom agonizing. When it oc- 
curs at night it is often severe enough to interfere 
with sleep — sometimes because of the intensity of 
pain per se and sometimes because the deep visceral 
quality arouses much apprehension. When the pain 
appears during exertion, the patient may or may 
not stop his activity at once, in contrast to angina 
pectoris, which usually compels stopping. 

The onset and disappearance of the pain are not 
instantaneous, The duration varies from minutes to 
many hours, with recurrences at intervals of minutes, 
hours or days. Usually, the pain recurs many times 
daily. The syndrome, if untreated, may last for weeks, 
more commonly for months and rarely for years, and 
has usually disappeared spontaneously. In occasional 
cases it has recurred months or years later. 

The precipitating causes are often obscure and 
vary from patient to patient. Bending, stooping, lift- 
ing, turning over in bed, eating a large meal and 
walking, especially up an incline, are common causes 
of renewed pain. 


Diagnosis 


The diagnosis is easily made if the condition is 
suspected. Since the condition is not infrequent, it is 
suggested that palpation of the xiphoid area be done 
in most general physical examinations and certainly 
in all patients complaining of pain in the chest or up- 
per abdomen, whether or not other disease is present. 
It is important that the observer routinely pragtice 
palpation of the xiphoid long enough to become fa- 
miliar with the range of normal tenderness. Most 
xiphoids are more tender than other bones, but when 
this syndrome is present, remarkably little pressure 
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is required to cause considerable pain and duplica- 
tion of symptoms. 

In view of the relatively frequent association of 
this syndrome with coronary-artery disease, gall-blad- 
der disease, peptic ulcer, esophageal lesions and hiatus 
hernia the concomitant presence of these conditions 
should be considered. 


Treatment 


Procaine infiltration. Adequate procaine infiltra- 
tion of the xiphoid area is the most effective means 
of producing lasting relief of pain. Sometimes, symp- 
toms recur in milder form after some days, necessitat- 
ing a second infiltration. Occasionally, it is necessary 
to block the region a third time before more lasting 
relief is obtained. 

The mechanism by which procaine infiltration pro- 
vides relief is a matter of speculation. The interrup- 
tion of pain impulses in a self-perpetuating or rever- 
beratory circuit is one explanation, as suggested by 
Travell.*° Our observations offer no direct evidence 
on these points. No attempt has been made to con- 
trol the psychologic effect of injections by the use of 
saline solution, but in 1 case, on two separate occa- 
sions, the patient received injections about 1 cm. 
from the critical area, with little relief, only to lose 
the pain completely when the injection was made in 
the most tender area. 

Ethyl chloride spray. This may relieve symptoms 
during an attack; the prompt occurrence of relief 
may aid in the diagnosis. Ethyl chloride is not often 
effective in abolishing attacks permanently, but in 
occasional cases, prolonged relief ensues. 

Treatment of the underlying disease. When xiph- 
oidalgia occurs in association with other diseases, 
treatment directed toward symptomatic control of 
the major disease may be followed by disappearance 
of the xiphoidalgia. In cases in which the pain persists 
after operation procaine infiltration may be employed. 

Reassurance. The pain arising from the xiphoid 
area characteristically produces anxiety. Usually, the 
patient believes that he has heart disease, and requires 
reassurance. Even when procaine infiltration fails, 
as it may, spontaneous disappearance of the pain 
within some weeks or months is to be expected. 

Surgical excision. As stated above, xiphoidectomy 
has been performed in the past for relief of xiphoid- 
algia. Of the cases of xiphoidalgia that we have 
seen none have required excision. Operation seems 
indicated only in patients who have severe, pro- 
longed pain that is unresponsive to other therapy. 

It is hoped that those who have an opportunity to 
excise the xiphoid will report the details of the pa- 
thology, particularly the condition of nerve fibers, 
nerve endings and arteries. 


SUMMARY AND CONCLUSIONS 


The xiphoid syndrome has one common denomi- 
nator — pressure on the very hypersensitive portion 
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of the xiphoid reproduces the varied chest, shoulder, 
arm, back or epigastric discomfort of which the pa- 
tient complains. 

The natural history, including frequency, anatomy, 
pathology, symptoms and signs, is described. Ap- 
parently, the syndrome can be found in roughly 2 
per cent of the population of a general-hospital ward. 
It is seen without other known disease but some- 
what more commonly in association with diseases of 
the heart, gall bladder, stomach and esophagus, and 
with osteoarthritis. 

A series of 24 cases is reported. 

Methods of treatment, including procaine infiltra- 
tion, ethyl chloride spray, reassurance and excision, 
are described. 

It is urged that this syndrome be searched for. It 
is believed to be far more common than is generally 
appreciated. 


We are indebted to Drs. David P. Barr and Herrman L. 
Blumgart for helpful suggestions. 
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process in children. 


: the treatment of moderate to severe hyperten- 
sion the experience of most investigators suggests 
that a centrally acting agent such as Rauwolfia ser- 
pentina combined with a ganglionic-blocking drug 
offers the most potent antihypertensive combina- 
tion. Rauwolfia in combination with hexametho- 
nium has been used effectively in the outpatient 
management of hypertension,’ with satisfactory 
orthostatic reduction in blood pressure but with sig- 
nificant untoward effects attributable to the use of 
the hexamethonium. Since its introduction?* to 
American clinics pentolinium has been reported to 
offer more prolonged ganglionic blockade, with less 
severe untoward effects, than hexamethonium. 

This report is an evaluation of pentolinium used 
in combination with Rauwolfia in the management 
of a group of hypertensive patients (Group 2), and 
a comparison of pentolinium and hexamethonium 
when each was used in combination with Rauwolfia 

*From the Cardiac Clinic, Jefferson Davis Hospital, the Veterans Ad- 
ministration Hospital and the departments of Medicine and Pharma- 
cology, Baylor University College of Medicine. 

fAssistant professor of internal medicine, Baylor University College 
of Medicine. 

tInstructor in medicine and pharmacology, Baylor University Col- 
lege of Medicine. 

§Fellow, Cardiac Clinic, Jefferson Davis Hospital. 


{Associate professor of pharmacology and medicine, Baylor Uni- 
versity College of Medicine. 


PENTOLINIUM AND HEXAMETHONIUM COMBINED WITH RAUWOLFIA IN THE 
TREATMENT OF HYPERTENSION* 


Epwarp Dennis, M.D.,} RALPH Forp, M.D.,t 
Rospert HEeRScHBERGER, M.D.,§ AND JoHN H. Moyer, M.D. 


HOUSTON, TEXAS 


(Group 1) for the treatment of another group of 
patients with clinical hypertension. All patients were 
treated on an outpatient basis. 


METHOD oF Stupy 


Seventy-five patients (Group 1) who had pre- 
viously received Rauwolfia and hexamethonium for 
twelve to eighteen months were changed as an other- 
wise unselected group from Rauwolfia combined with 
hexamethonium to Rauwolfia and pentolinium.|| At 
the initiation of the present study this constituted 
all patients who were receiving Rauwolfia and hex- 
amethonium, whether responsive to treatment or 
not, who were being followed by us. Each patient in 
this part of the study served as his own control for a 
comparison of pentolinium with hexamethonium. 
Thirty-two of these patients were from the City- 
County Charity Hospital, and 36 were from the 
Veterans Administration Hospital; 7 were private 
patients incorporated with the Veterans Administra- 
tion Hospital patients throughout this report. The 
patients in Group 2 consisted of 34 patients who re- 
ceived Rauwolfia in combination with pentolinium 
from the outset of treatment. 

Each patient received a complete medical work-up 
||Kindly lied as Ansol by Wyeth Laboratories, Philadelphia. 
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before being referred to the hypertensive clinic for 
treatment. Routine laboratory studies included a com- 
plete blood count and urinalysis, a chest teleoroent- 
genogram, a determination of blood urea nitrogen 
and an electrocardiogram. All patients were placed 
on placebo therapy and were followed at weekly in- 
tervals for at least four weeks before definitive drug 
therapy was begun. Blood pressures were recorded 
in the standing and supine positions by a physician 
at each clinic visit, and a careful inventory of poten- 
tial side effects was made. After the initiation of 
definitive drug therapy, follow-up visits were made 
at intervals of one to four weeks, being more fre- 
quent during the time when the dosage of the gan- 
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hexamethonium, immediately preceding change of 
their therapeutic program to Rauwolfia and pentoli- 
nium. 

All patients in Group 2 received Rauwolfia with 
pentolinium from the start of combination therapy. 
Twenty-seven of these patients had severe hyperten- 
sion requiring combination therapy from the start, 
and 7 had received Rauwolfia alone without an ade- 
quate blood-pressure response. These are included 
in the same group without distinction. 

In both Group 1 and Group 2 the blood-pressure 
response is based on determination in the upright 
position. This is necessary in regulation of dosage 
because ganglionic blockade results in an orthostatic 


TABLE 1. Summary of Clinical Status of Patients before Treatment. 


Group No. or Averace  MaALe 


Ace Patients PATIENTS WITH WITH 
TREATED Renat Carpiac 
Diseaset Faruret 
yr. 
Group I*: 
Responsive 59 53 30 29 26 41 
Nonresponsive 16 51 9 7 6 9 
Totals BS 39 36 32 50 
Group 2+: 
Responsive 32 50 23 9 13 10 
Nonresponsive 2 50 0 2 0 1 
Totals 34 23 13 


Femate Patients Patients 


PATIENTS PATIENTS PATIENTS Patients Patients 
WITH WITH WITH WITH WITH WITH 
ABNORMAL Previous Previous NoFunpus- Grape GRADE 
Exvecrro- MyocarpiAL CEreBRovas- COPIC 1&2 3&4 
CARDIOGRAM{ InFaRcTIONt CULAR CHANGES Funpus- Funpus- 
Accipentt COPIC 
Cuance§ CuHance§ 
42 7 6 2 43 14 
9 0 0 3 9 4 
51 7 6 5 52 “18 
23 5 2 6 13 13 
1 0 0 1 1 0 
24 5 2 7 “14 1B 


*Patients who first received Rauwolfia & hexamethonium & then switched to Rauwolfia & pentolinium. 


+Patients who received R. lfia & p lini as initial therapy. 


tNumber in respective groups with this complication. 
$Graded 1 to 4, according to Keith-Wagener classification. 


glionic agent was being adjusted to produce the 
optimal result. Both hexamethonium and pentolin- 
ium were administered by a titration method — that 
is, therapy was begun with small doses of the gan- 
glionic-blocking agent and then increased until an op- 
timal blood-pressure reduction was obtained or side 
effects prohibited further increase in dosage. By con- 
trast, Rauwolfia compound was given as a fixed dose 
of 2 mg. of reserpine, 8 mg. of alseroxylon or 400 or 
500 mg. of whole root (Rauwolfia) per twenty-four 
hours. The dose was usually divided and given with 
meals and at bedtime. Key laboratory studies (deter- 
mination of blood urea nitrogen, electrocardiograms, 
urinalysis, and x-ray examination of the chest) were 
performed at intervals during treatment. 

Patients in Group 1 who received Rauwolfia and 
hexamethonium before Rauwolfia and pentolinium 
received the latter combination for periods of three 
to eight months. All blood pressures recorded during 
this period were averaged. The results of treatment 
during this period were compared and contrasted 
with those similarly obtained during the period of 
three to six months of Rauwolfia combined with 


blood-pressure reduction predominantly, the reduc- 
tion in supine levels being more delayed in onset and 
less prominent in magnitude. A “response” to ther- 
apy was defined as a reduction of 20 mm. of mercury 
or more in the mean pressure in the upright position; 
a patient was said to be normotensive if the average 
reading was 150 systolic, 100 diastolic, or less. If 
either systolic or diastolic average was greater than 
this, the patient was not considered to be normoten- 
sive. 


REsuLTs 


Group 1 

This group consisted of 75 patients who had pre- 
viously received Rauwolfia combined with hexame- 
thonium for twelve to eighteen months. Blood-pres- 
sure response during the last three to six months of 
this therapy is compared with the results after three 
to eight months of Rauwolfia in combination with 
pentolinium. The clinical status of this group is 
listed in Table 1. 

Fifty-nine of these patients, or 79 per cent, had a 
reduction of at least 20 mm. of mercury and were 
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considered responsive to pentolinium-Rauwolfia two, or 94 per cent, were responsive to treatment, 
treatment (Table 2). Fifty-seven patients, or 76 per and 14, or 41 per cent, became normotensive. Seven 
cent, were previously responsive to Rauwolfia com- of these patients, including the 2 who were unrespon- 
bined with hexamethonium. Twenty-five patients, or sive, had previously received Rauwolfia alone. Side 
33 per cent, were normotensive on pentolinium- effects are summarized in Table 5. 


Comparison of the Blood-Pressure Response to Rauwolfia Combined with Pentolinium and Rauwolfia Combined 
with Hexamethonium. 


TABLE 2. 


Response to Rauwo & PenToLiniuM Response To Rauwo.ria & HeExaAMETHONIUM 


NONRESPON- 
SIVE PATIENTS 


TOTAL NO, RESPONSIVE NORMOTENSIVE NONRESPONSIVE TOTAL NO. RESPONSIVE NORMOTENSIVE 
TREATED PATIENTSt PATIENTS PATIENTS TREATED PATIENTS* PATIENTS 


32 26 4 10 32 23 4 13 
21 6 43 34 24 5 


City-County Clinic 


33 


Veterans Administration 43 


Hospital* 
Totals in group 75 (100%) 


59 (79%)t 25 (33%) 16 (21%) 75 (100%) 57 (76%)§ 28 (37%) 18 (24%) 


*Includes 7 private patients. 
+Reduction in mean blood pressure of 20 mm. Hg. or more. 
$12 unresponsive to Rauwolfia & hexamethonium. 

§10 unresponsive to Rauwolfia & pentolinium. 


Rauwolfia therapy. Twelve who had not previously Discussion 
been responsive to Rauwolfia combined with hexa Until the pathologic physiology of hypertension is 
methonium were responsive to Rauwolfia and pento- ‘ 
te : more adequately understood and can be specifically 
linium. Ten who were responsive to Rauwolfia com- ; 
reversed, there appears to be a theoretical and prac- 
bined with hexamethonium did not respond to Rau- 
ae tical advantage to treating hypertension with a mild 
wolfia and pentolinium. 
Side effects, both beneficial and untoward, are TaBLe 4. Blood-Pressure Response* to Rauwolfia Combined 


analyzed in Table 3, with a comparison on the same with Pentolinium from the Outset of Therapy. 
patients of effects present during pentolinium ther- 

i i Source Responsive Normo- Non- No. 
apy as compared with hexamethonium. Impotence, 
although present under both regimens in many cases, PaTieNTS PATIENTS 
is not included because of difficulty in accurate City-County Clinic 26 10 2 28 
evaluation. Veterans Administration 

Hospital 6 4 0 6 
Group 2 Totals 32 (94%) 14 (41%) 2 (6%) 34 (100%) 
This group consisted of 34 patients who received *In upright position. 


+Reduction in mean blood pressure of 20 mm. Hg. or more. 


Rauwolfia and pentolinium from the beginning of 


centrally acting agent such as Rauwolfia and adding 
a ganglionic-blocking agent if additional therapy is 


TaBLeE 3. Comparative Frequency of Side Effects with 
Rauwolfia Combined with Pentolinium or Hexamethonium. 


Swe Errect Rauwo ria & Rauwo.ria & Taste 5. Side Effects in Patients Receiving Rauwolfia 
PenTounNium* HEXAMETHONIUM* Combined with Pentolinium from the Outset of Therapy.* 


NO, OF PERCENTAGE NO. OF PERCENTAGET 


Swe Errecr No. oF PERCENTAGE 
Bradycardia 50 67 51 68 x6 
Nasal congestion 38 51 46 61 Bradycardia 14 41 
Sedation 29 39 20 27 Nasal congestion 20 59 
Increased appetite 24 32 16 21 Sedation ll 32 
Weight gain 26 35 15 20 Increased appetite 9 26 
Dizziness 30 40 26 35 Dizziness 14 41 
Syncope 1 1 4 5 Syncope 2 6 
Constipation 37 49 39 52 Weakness 20 59 
Anxiety & depression 3 4 2 3 Blurred vision 11 32 
Constipation 17 50 
*75 patients in group. 
+Percentage of total number of patients receiving drug combination. *Total of 34 patients. 


combination therapy. Clinical data are summarized necessary. With this approach, patients with mild 
in Table 1, and results of therapy in Table 4. Thirty- hypertension who are responsive to Rauwolfia alone, 
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will not be subjected to more intensive therapy. The 
blood-pressure reduction with Rauwolfia in combina- 
tion with ganglionic blockade is orthostatic and may 
be corrected, if excessive, if the patient lies down. 
The responsiveness to nor-epinephrine is not lost as 
it is with adrenergic blockade so that excessive hypo- 
tension may be readily and effectively combated. 
The Rauwolfia, by virtue of its additive effect to 
ganglionic blockade, permits a lower dosage of the 
ganglionic-blocking agent and thereby reduces the 
untoward effects attending the use of any ganglionic- 
blocking agent. 

Practically, it has been shown that Rauwolfia com- 
bined with ganglionic blockade is effective in reduc- 
ing the blood pressure in the majority of patients in 
whom it has been used. Theoretically, if the degree 
of ganglionic blockade depends on dosage of the 
blocking agent, the only limitation to producing any 
degree of blood-pressure reduction that one desires 
should be the development of prohibitive side effects 
of the ganglionic blockade. Clinical experience .sug- 
gests that this is a reasonable assumption. 

It is, of course, not possibl., in view of the similar 
pharmacology of the sympathetic and parasympa- 
thetic ganglions, specifically to block the sympathetic 
ganglions while the parasympathetic ganglions are 
not affected. Many of the side effects of ganglionic 
blockade are related to blockade of parasympathetic 
ganglions. One then desires an agent that will have 
a more regular and prolonged effect so that the re- 


duction in blood pressure will be smoother and per- 
haps the orthostatic dizziness and fainting minimized. 
Such an agent, although affecting the parasympa- 
thetic ganglions, should permit better adjustment of 
the organism with less marked gastrointestinal and 


bladder symptoms. Previous reports of Smirk* and 
Freis et al.? suggest that pentolinium possesses a 
more prolonged and even ganglionic blockade than 
hexamethonium and that it is in fact associated with 
fewer untoward effects. 

The series of patients described here who first re- 
ceived Rauwolfia and hexamethonium, and _ later 
Rauwolfia and pentolinium, support the impression 
that a majority of patients can be expected to re- 
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spond to this form of therapy. The comparable 
response and normotensive rates indicate the similar- 
ity of effect between hexamethonium and pentoli- 
nium. The average daily dose of hexamethonium for 
all patients who were responsive was 2307 mg. in 
comparison to an average daily dose of 341 mg. of 
pentolinium, suggesting that milligram for milligram 
pentolinium is six or seven times more potent than 
hexamethonium. 

Untoward effects attributable to Rauwolfia such 
as bradycardia, nasal congestion, increased appetite, 
weight gain and sedation were similar in the pento- 
lintum and hexamethonium periods. Dizziness on 
standing and constipation are associated with gan- 
glionic blockade, regardless of type, and were present 
in comparable numbers. The intensity of these 
effects was frequently less with Rauwolfia in com- 
bination with pentolinium. 


SUMMARY 


One hundred and nine patients received Rauwolfia 
and pentolinium together in the outpatient treat- 
ment of hypertension. Ninety-one, or 83 per cent, 
responded to treatment with a reduction of 20 mm. 
of mercury or more in the mean arterial pressure, 
taken in the upright position. Thirty-nine, or 36 per 
cent, were normotensive in the upright position. 

Seventy-five patients received Rauwolfia combined 
with hexamethonium for three months or more and 
were then shifted to Rauwolfia combined with pento- 
linium. Fifty-seven, or 76 per cent, were responsive 
to the former, and 59, or 79 per cent, to the latter 
combination. 

Untoward side effects, attributable to ganglionic 
blockade, were similar in frequency but less intense 
with Rauwolfia in combination with pentolinium. 
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[vRNe the last decade major advances have 

been made in the understanding of the metabo- 
lism of potassium and the role of this ion in a variety 
of pathologic states. Several excellent reviews on 
various aspects of this subject have appeared in the 
past few years,* but none have been concerned 
primarily with the relation of potassium and the 
kidney. In this field recent investigation has been 
particularly fruitful, and it now seems appropriate 
to review the problem in an attempt to integrate 
earlier work with current knowledge. 

The body of this paper is devoted to a considera- 
tion of the excretion and conservation of potassium 
by the normal and diseased kidney, as well as to 
brief discussions of factors modifying renal handling 
of potassium, the relation of potassium excretion to 
acid-base regulation and the effects of potassium 
depletion on the kidney. Attention is given chiefly 
to studies in man, but occasional reference is made 
to certain experiments in animals that elucidate 
fundamental mechanisms. 


ExcreETION OF PorasstuM BY THE NorMAL KIDNEY 


Changes in renal excretion of potassium constitute 
an important defense against excessive retention or 
loss of this ion, but the factors normally determin- 
ing the rate of potassium excretion remain undefined. 
It was suggested earlier that the serum potassium 
concentration and the amount of potassium being 
filtered at the glomerulus might play a major part 
in regulating potassium excretion.’ It now appears 
far more likely that the potassium content of cells, 
either body cells in general or cells of the renal 
tubules in particular, is the critical factor in reg- 
ulating potassium excretion and _ conservation.*® 
This opinion is based chiefly on the observation 
that wide variations in potassium excretion occur 
independently of plasma potassium concentration or 
filtered load.**® 

A fundamental addition to the knowledge of potas- 
sium excretion has been provided by the demon- 
stration that more potassium may be found in the 
urine than is simultaneously filtered at the glo- 
merulus.”* This indicates that potassium must be 
secreted by the renal tubules. The secretion of 


*From the Medical Service, New England Center Hos ital, and the 
Department of Medicine, Tufts University School of Medicine. 
he author’s experimental work referred to in this study was supported 
in t by grants from the National Heart Institute, Nationa] Institutes 
of Health, United States Public Health Service. 
tAssociate professor of medicine, Tufts University School of Medicine; 
physician, New England Center Hospital. 
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potassium apparently is accomplished by an ion- 
exchange mechanism in which potassium of the 
tubular cells is exchanged for the sodium of the 
glomerular filtrate.* Such a mechanism is analogous 
to the hydrogen sodium exchange between tubular 
cells and intraluminal fluid. Although the data on 
potassium secretion have been obtained chiefly in 
animal experiments under special circumstances 
potassium secretion has also been demonstrated in 
normal man.® 

It has been proposed that potassium secretion by 
ion exchange is a more or less continuous process 
that may account for essentially all the potassium 
appearing in the urine.*°*? Recent micropuncture 
studies in animals show that the potassium concen- 
tration in fluid collected from the middle third of 
the proximal tubule is lower than that in the plasma.** 
If active reabsorption of potassium continues to com- 
pletion in the remainder of the proximal tubule distal 
secretion would have to account for all excreted 
potassium. 

The first observation of the ability of the organ- 
ism to deal with large quantities of potassium was 
made in 1871, when it was noted that a normal 
man could rapidly ingest as much as 10.5 gm. (140 
milliequiv.) of potassium chloride without untoward 
effects.** It was also pointed out that persons sub- 
sisting largely on potatoes apparently suffered no ill 
effects from a daily intake of 20 to 40 gm. (500 to 
1000 milliequiv.) of potassium and thus presumably 
excreted this amount without difficulty. Recent 
studies have provided a more quantitative descrip- 
tion of the renal and the extrarenal effects of potas- 
sium loading. Under basal condition normal hu- 
man beings usually excrete an amount of potassium 
equal to about 10 per cent of the quantity in the 
filtrate. When a load of potassium is administered 
orally to normal subjects, either as potassium chlo- 
ride or as potassium bicarbonate, there is a rapid 
increase in potassium excretion, which reaches a 
peak in two or three hours.**> At the time of max- 
imal excretion an amount equal to 40 to 50 per 
cent of the filtered potassium appears in the 
urine.**** With administration of single doses 
larger than 0.5 milliequiv. per kilogram of body 
weight renal excretion is usually insufficient to pre- 
vent a rise in serum potassium concentration.**** 
Doses of approximately 1 milliequiv. of potassium 
per kilogram increase serum potassium concentra- 
tion by as much as 1 milliequiv. per liter and after 
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doses of 2 to 2.5 milliequiv. per kilogram potassium 
concentration usually reaches 6 to 8 milliequiv. per 
liter.4*® Electrocardiograms show slight to marked 
elevation in the height of the T waves, roughly pro- 
portional to the rise in serum potassium concentra- 
tion. Within four or five hours of potassium load- 
ing serum concentration and urine potassium ex- 
cretion have generally returned to normal or nearly 
normal values.**** 

Much larger doses of potassium have been given 
to normal subjects over several hours, and, although 
no biochemical data are available, it appears from 
the clinical description that symptoms of severe 
potassium intoxication developed in these cases.*®° 
After ingestion of 5 milliequiv. of potassium per 
kilogram of body weight in one to three hours pro- 
found muscular weakness, ataxia and prostration 
occurred, and it seems probable that serum potas- 
sium concentrations were greatly elevated. 

The only reported study on tolerance to intra- 
venous administration of potassium in a human 
subject showed that the administration of 113 mil- 
liequiv. (approximately 1.5 milliequiv. per kilogram 
of body weight) in an hour resulted in a rapid in- 
crease in potassium excretion comparable to that 
in subjects given a similar oral load.** Serum potas- 
sium increased by 1 milliequiv. per liter. The avail- 
able data concerning the effects of potassium excess 
on renal function are limited to a study in which 
7 subjects were given by mouth 2.5 milliequiv. of 
potassium per kilogram of body weight.** There 
were no significant changes in glomerular filtration 
rate in 5 of these subjects, but in 2 there were abrupt 
falls of about 30 per cent in the inulin and urea 
clearances. There was no evidence of circulatory 
collapse, and the mechanism through which the 
glomerular filtration rate was reduced is not evi- 
dent. 

In summary it appears that rapid oral admin- 
istration of potassium in amounts up to 1.0 mil- 
liequiv. per kilogram of body weight produces only 
a slight rise in the serum potassium concentration, 
but that the administration of large doses of potas- 
sium (2.5 milliequiv. per kilogram) will sharply 
elevate serum potassium concentration. The latter 
finding suggests that potassium may in fact be in- 
gested and retained in quantities sufficient to prove 
hazardous, even in the presence of normal kidney 
function. This observation is in contrast to the 
earlier opinion that potassium could not be taken 
orally in sufficient quantities to produce intoxica- 
tion because of gastric intolerance.’® On the other 
hand daily amounts in excess of 5 milliequiv. per 
kilogram of body weight have been administered 
in divided doses over prolonged periods without un- 
toward effects. Up to 640 milliequiv. of potassium 
chloride has been administered daily to a patient 
with acromegaly, without ill effects,** and patients 
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with myasthenia gravis have ingested approximately 
500 milliequiv. of potassium daily for weeks or 
months, without evidence of intoxication.** 

Although the kidney plays a vital part in defend- 
ing against acute potassium intoxication it should 
be emphasized that the tissues are also of great im- 
portance. Most of the potassium retained after 
an oral or intravenous load leaves the extracellular 
space.**** The transfer to tissues, possibly by an 
ion-exchange process, has the effect of sequestering 
potassium in areas where significant toxicity does not 
seem to occcur, This mechanism protects the or- 
ganism from a lethal accumulation of potassium in 
the plasma. Subsequently, as potassium is removed 
from the extracellular fluid by the kidney, the ex- 
cess tissue potassium is probably gradually mobilized 
and excreted. 

It is of special interest that continued administra- 
tion of potassium produces a striking increase in the 
tolerance of the organism to this cation. A dose 
of potassium that is almost uniformly fatal to an 
animal becomes innocuous after several days of 
sublethal loading by mouth or intraperitoneally.*® 
Increased tolerance to potassium loads may persist 
for a week or longer after potassium administra- 
tion has been discontinued.*® Although some ex- 
perimental studies indicate that slightly increased 
tolerance can be produced by previous administra- 
tion of DOCA or adrenocortical extract*® such 
protection is very small in comparison to that af- 
forded by prolonged potassium loading.** It is not 
known whether prolonged administration of potas- 
sium potentiates tissue uptake, but it has been dem- 
onstrated that this maneuver greatly increases the 
efficiency of the renal excretion of potassium loads.* 
As a result the urinary excretion of potassium usually 
exceeds the filtered load. This secretion of potas- 
sium is probably partly responsible for preventing 
the rise in serum potassium that is seen in unadapted 
animals. The demonstration of potassium secre- 
tion is not facilitated by previous administration of 
DOCA but only by previous loading.® 


ExcreETION OF PorasstUM BY THE DisEASED KipNEY 


In acute renal failure accumulation of potassium 
in the extracellular fluid is a common finding.2” In 
the anuric patient, even if there is no intake of potas- 
sium, tissue catabolism releases potassium from the 
cells where the concentration of this cation is roughly 
thirty times that of the plasma. A large amount of 
this potassium is probably sequestered in normal tis- 
sues, but, without removal of potassium by the kid- 
ney, the serum concentration may reach lethal levels. 
This is particularly true when inadequate caloric 
intake, hemolysis, fever or trauma increases tissue 
destruction. Occasionally, with proper manage- 


ment of nutrition and in the absence of important 
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complications, serum potassium may remain normal 
or only slightly elevated throughout the anuric phase 
despite progressive azotemia.** 

There is considerable disagreement concerning the 
frequency of hyperkalemia in patients with severe 
chronic uremia (nonprotein nitrogen or blood urea 
nitrogen above 100 mg. per 100 cc.). Some of the 
early investigators of this problem found elevations 
of potassium concentration frequently,***® and 
others noted it very uncommonly.*®*? Various 
methods were employed in the chemical measure- 
ments, and only a small number of patients were 
studied in any single series. More recent studies 
indicate that spontaneous elevations of serum potas- 
sium concentration to levels above 5.5 milliequiv. 
per liter occur in approximately half the patients 
with severe azotemia.**** Elevations above 6.5 or 
7.0 milliequiv. are uncommon and usually occur 
only when severe oliguria (urine volume less than 
250 cc. per day) supervenes as a final event in the 
patient’s course.** In seven years at the Mayo Clinic 
only 13 patients with chronic renal disease were seen 
whose serum potassium levels were above 7.5 mil- 
liequiv. per liter, and these were in the last stages of 
uremia.*® Although oliguria is ordinarily a _pre- 
requisite for severe hyperkalemia it is not always 
accompanied by marked elevations in serum potas- 
sium concentration.** It appears that spontaneous 
hyperkalemia of a sufficient degree to cause death 
occurs only in association with a general deteriora- 
tion of renal function and in the terminal phase of 
chronic renal insufficiency. 

The existence of a normal or only slightly ele- 
vated serum potassium concentration in most pa- 
tients with chronic uremia clearly implies that potas- 
sium excretion proceeds at a normal rate despite 
marked reductions in the potassium filtered at the 
glomerulus. Therefore, the ratio of excreted to fil- 
tered potassium is high,’® and, on occasion, the ex- 
creted form has been observed to exceed the fil- 
tered.*” Although this evidence strongly suggests 
that potassium secretion occurs in these patients 
the error in estimating very low filtration rates is 
so great as to prevent a definite conclusion. Never- 
theless, it seems clear that the ability of the dam- 
aged kidney to excrete normal amounts of potassium 
despite great reductions in functioning renal mass 
constitutes a kind of adaptation. It is not unreason- 
able to suppose that the mechanism by which this is 
achieved is similar to that which produces renal 
adaptation in normal, potassium-loaded animals.* 

Although the diseased kidney can adapt itself to 
the usual daily intake of potassium its response 
to an acute oral load of this ion is abnormal. In 
patients with renal failure due to a variety of kidney 
diseases potassium excretion increases at a much 
slower rate than in control subjects.**** In a group 
of patients in renal failure, three hours after the 
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administration of approximately 1 milliequiv. per 
kilogram of body weight, only 4 to 39 per cent of 
the potassium had appeared in the urine, in contrast 
to an excretion of 49 to 100 per cent during the 
same interval by normal subjects.** Serum concen- 
tration of potassium rose 1.5 to 3.5 milliequiv. and, 
in some cases, to 8 or 9 milliequiv. per liter, resulting 
in electrocardiographic signs of intoxication.’®** 
The elevated serum potassium concentration often 
persisted for many hours longer than it did in the 
controls. Calculation of the distribution of the re- 
tained potassium again indicates, as in the normal 
subjects, that most of the potassium had been se- 
questered in nonextracellular sites. The data dem- 
onstrate that relatively small amounts of potassium 
given as a single dose to a patient with renal in- 
sufficiency may produce dangerous elevations of 
serum concentration, although larger amounts than 
this have been added to the daily diet in divided 
doses without untoward effects.*® An interesting con- 
clusion that can be drawn from the studies of both 
normal subjects and those with renal disease is that 
on many occasions concentrations of 8 milliequiv. 
per liter or more can be reached without serious 
clinical consequences. 


CONSERVATION OF PoTassIUM BY THE 
Norma. KipNney 


The normal kidney is so extraordinarily efficient 
in conserving sodium that in approximately five days 
after a subject is placed on a virtually sodium free 
intake, urinary excretion declines to a few milliequiv- 
alents daily.*° By contrast, conservation of potas- 
sium after withdrawal of this element is relatively 
inefficient. The institution of a diet very low in 
potassium is difficult, and only in the last several 
years have data on the renal response to low potas- 
sium intake become available.*!~** The diets recently 
employed have generally contained 10 to 15 mil- 
liequiv. of potassium per day. After a week on such 
a regimen urinary potassium excretion of normal 
subjects fell to approximately 20 to 25 milliequiv. 
per day.**** In two weeks the urinary excretion 
was practically equal to the intake (10-15 mil- 
liequiv. per day) ,4*-** but additional small stool losses 
resulted in a slightly negative potassium balance. 
In 1 patient studied for a prolonged period, there 
was a calculated negative balance of 1 or 2 milli- 
equiv. per day from the sixteenth to the fifty-fifth 
and last day of observation.** However, in view of 
the inherent limitations in the precision of balance 
technic, it is difficult to be certain that equilibrium 
had not been achieved. The total potassium deficit 
in each of these studies ranged between 250 and 300 
milliequiv., representing approximately 8 to 10 per 
cent of the initial normal body potassium. Serum 
potassium usually fell to approximately 3 milliequiv. 
per liter, and serum bicarbonate rose slightly. Few, 
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if any, clinical abnormalities were noted, although 
it is of interest that a loss of potassium of this magni- 
tude is one to which clinical significance has com- 
monly been attributed. 

In a recent study, a diet containing 1 or 2 mil- 
liequiv. of potassium per day was employed.*® After 
a week urinary excretion fell to between 15 and 30 
milliequiv. per day. Restriction of sodium as well 
as potassium appeared to augment the efficiency of 
the renal conservation of potassium. 

With more prolonged periods of potassium dep- 
rivation in pathologic states or with more severe 
deficits induced acutely, much lower urinary potas- 
sium excretions have been noted. After sixteen 
days of potassium depletion with an ion-exchange 
resin and total losses of 400 to 800 milliequiv. uri- 
nary excretion has been observed to drop as low as 3 
to 5 milliequiv. per twenty-four hours.** Compar- 
ably low levels have been observed during the re- 
covery period from diabetic acidosis,*’ during pro- 
tracted vomiting** and in chronic diarrhea.*® In such 
patients urinary potassium concentrations below 
those found simultaneously in the plasma are oc- 
casionally encountered.*®*® 

These observations indicate that determination of 
urinary potassium excretion may be useful clinically 
as an index of the severity and duration of potas- 
sium depletion. If excretion is less than 10 milli- 
equiv. per twenty-four hours one can assume that 
chronic potassium depletion exists, even though 
serum potassium concentration is not greatly low- 
ered. Analyses of random specimens of urine may 
yield similar information if concentrations are less 
than 10 milliequiv. per liter and if it is known that 
the urine volume is not more than 1 to 1.5 liters per 
day. A finding of a low urinary potassium is also 
useful in that it virtually excludes impaired renal 
conservation as the cause of the potassium loss. 

Although low intake of potassium and sluggish 
initial renal conservation are important factors in 
producing depletion, severe potassium deficiency in 
most cases results only when there are also substan- 
tial extrarenal losses or unusual factors promoting 
increased renal excretion of potassium (for example, 
diabetic acidosis and adrenocortical hyperfunction) . 


CONSERVATION OF POTASSIUM BY THE 
Diseasep KipNEY 


In most patients with advanced renal insufficiency 
concern about disturbed potassium metabolism is 
directed to the problem of potassium accumulation, 
but on infrequent occasions, hypokalemia may oc- 
cur. Potassium deficiency in such patients is usu- 
ally associated with both inadequate intake and ex- 
trarenal losses from vomiting or diarrhea.**°° Un- 
der these circumstances, even in the absence of renal 
disease, potassium depletion may be expected, and it 
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is not necessary to postulate any defect in renal con- 
servation. A review of the literature has not re- 
vealed any case of demonstrated renal potassium 
wasting in a severely azotemic patient. Renal potas- 
sium wasting has been reported only in patients in 
whom damage to the tubules was far more prom- 
inent than glomerular involvement. This group in- 
cludes patients with so-called “renal tubular acido- 
sis’ and Fanconi’s syndrome, those in the diuretic 
phase of acute renal insufficiency and a small ad- 
ditional group including patients with an excessive 
production of aldosterone. 

In patients with “renal tubular acidosis” the potas- 
sium loss as well as the calcium loss and osteomalacia 
have been attributed to defective acidifying mech- 
anisms.°* These patients tend regularly to excrete 
urine of pH 5.5 or higher despite the presence of 
hyperchloremic acidosis, and they have a limited 
ability to excrete titratable acid and ammonium." 
It has been postulated that the potassium and cal- 
cium losses represent a response to the demand for 
urinary cation when ammonium and titratable acid 
cannot meet this need.** Although the absence of 
appreciable glomerular disease has been emphasized 
recent measurements indicate significant reductions 
in glomerular filtration rate in many cases.5*** The 
clearance data suggest diffuse renal impairment in 
which the glomeruli, at least in the initial stages, 
are simply less seriously involved than the tubules.* 
Several patients with this syndrome have later be- 
come moderately azotemic.** There is at present 
a paucity of pathological data in patients with “renal 
tubular acidosis.”°* It is thus impossible to say 
whether they have a single underlying disease or 
whether they are a pathologically heterogeneous 
group who have in common only severe tubular 
dysfunction, one manifestation of which is potassium 
wasting. 

Many cases of hypokalemia and potassium wast- 
ing have also been observed in Fanconi’s syn- 
drome.***? It is thought that the cation wasting 
in these patients is secondary to the increased ex- 
cretion of organic acids.** If the potassium loss in 
“renal tubular acidosis” and Fanconi’s syndrome 
is simply due to a general defect in cation conserva- 
tion by the kidney, it is somewhat surprising that 
sodium depletion has not been a prominent asso- 
ciated feature.***> Further study will be necessary 
to elucidate fully the mechanism of the potassium 
loss. 

A small group of patients with renal disease and 
potassium wasting have been reported®*-** who are 
not easily fitted into any of the classifications men- 
tioned above.* They had isosthenuria, normal or 
borderline elevations of the blood nonprotein nitro- 


*Three patients originally described as cases of potassium wasting 
due to chronic nephritis are not included here since they all had 
hyperchloremic acidosis and have since been reclassified by Albright 
and Reifenstein™ as cases of ‘‘renal tubular acidosis.” 
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gen, moderate reductions in glomerular filtration rate 
and, in most cases, greatly elevated serum bicarbonate 
concentrations. These patients failed to conserve 
potassium on usual intakes despite severe hypoka- 
lemia, and potassium retention was achieved only 
with administraton of large potassium supplements. 
In several cases excessive production of aldosterone 
by an adrenocortical tumor has been implicated as the 
cause of the potassium wasting. Increased amounts 
of aldosterone were found in the urine, and removal 
of the tumor corrected the electrolyte disturb- 
ance.®*** It thus appears that adrenal tumors have 
been responsible for at least some of the cases of 
unexplained renal potassium wasting. On the other 
hand autopsy examination of a patient with a po- 
tassium-wasting defect revealed only malignant 
nephrosclerosis, the adrenal glands being entirely 
normal.®® Although the finding of histologically 
normal adrenal glands does not exclude adrenal 
overproduction of aldosterone the possibility re- 
mains that this patient (and perhaps some of the 
others) represented an example of primary renal 
potassium wasting. When one considers that po- 
tassium wasting occurs as one of multiple tubular 
disorders in “renal tubular acidosis” and Fanconi’s 
syndrome it seems likely that potassium wasting 
occasionally develops as an isolated disturbance in 
primary renal disease. 

During the diuretic phase of acute renal insuf- 
ficiency the damaged tubules are unable to conserve 
electrolytes and water properly. As a result, po- 
tassium, as well as other cations, may be lost in 
significant amounts. Observers have noted that 
the serum potassium may occasionally fall to levels 
below 3 milliequiv. per liter.°®* No cases of death 
from potassium deficiency have been reported in this 
stage. 


EXTRARENAL Factors INFLUENCING THE 
Renat Excretion or Porassitum 


Thus far discussion has been largely concerned 
with renal factors that modify potassium excretion. 
In a variety of physiologic and pathologic states po- 
tassium excretion by the kidney is altered as a result 
of extrarenal factors, some of which are mentioned 
briefly below. 

Adrenal hormones (cortisone, compound F and 
aldosterone), as well as desoxycorticosterone, ac- 
celerate potassium excretion and produce a negative 
potassium balance. This increased excretion of po- 
tassium appears to depend on increased renal sodium 
reabsorption and is probably associated with an ex- 
change of sodium and potassium ions between the 
tubular cell and the intraluminal fluid.*™®* Restric- 


tion of sodium intake minimizes or prevents the po- 
tassium loss,°"*® presumably by depriving the tubules 
of extra sodium that may be exchanged for potas- 
sium. 
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Potassium excretion is increased whenever there 
is a strong stimulus to retain sodium and at the same 
time a requirement for cation excretion exists. Thus, 
in each of the following circumstances in which 
these requisites are satisfied, a large potassium 
diuresis ordinarily results: during the administration 
of sodium paraminohippurate’’ or sodium sulfate™ 
to subjects ingesting a low-sodium diet or receiving 
ACTH or cortisone; after the administration of am- 
monium chloride,”? mercurial diuretics’®** or a 
carbonic anhydrase inhibitor™® to patients with 
cirrhosis or severe congestive heart failure; and after 
the infusion of sodium paraminohippurate loads 
in nephrotic patients.” On the other hand prior po- 
tassium depletion curtails the potassiura diuresis that 
normally occurs in response to a variety of stimuli, 
including hyperventilation, loading with alkali and 
the administration of a carbonic anhydrase inhib- 
itor.”® 

Potassium excretion varies in a predictable fash- 
ion during a twenty-four-hour period.” *° As with 
sodium and chloride there is a distinct nocturnal 
suppression of potassium output that is not depend- 
ent on the temporal distribution of food intake,’®** 
posture** or changes in glomerular filtration rate.**-** 
Reversing or otherwise modifying the pattern of 
sleep and activity for periods up to several days 
does not consistently or significantly alter the 
rhythm.®*** Rhythmic changes in adrenocortical 
activity do not normally seem to regulate cyclic 
electrolyte excretion,**** and no adequate explana- 
tion for the diurnal rhythm has yet been offered. 

A variety of other factors affect potassium excre- 
tion. Sodium loads increase excretion of the ion.® 
Dehydration also accelerates potassium  excre- 
tion,***? possibly because of the increased intracel- 
lular potassium concentration after withdrawal of 
water from cells. 

Water diuresis sometimes produces a slight, tran- 
sient increase in potassium excretion.** In balance 
studies no significant change in twenty-four-hour 
potassium excretion occurs despite variation in vol- 
ume of urine ranging from 1500 to 7000 cc. per 
day.*® During water diuresis concentrations of po- 
tassium in the urine may fall below those in plasma.*° 


Porassrum Excretion AND Acip-BaszE REGULATION 


As noted above, under certain circumstances, 
some, if not all, of the potassium in the urine re- 
sults from tubular secretion.*7°** This addition 
of potassium to the glomerular filtrate is carried out 
by an ion-exchange mechanism in which sodium is 
reabsorbed in a manner analogous to hydrogen- 
sodium exchange.’ The observation that potassium 
administration alkalinizes the urine®**** and that 
potassium-deficient, alkalotic patients often secrete 
an acid urine (“paradoxic aciduria”)**** first sug- 
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gested the possibility that potassium and hydrogen 
shared, and competed for, a common secretory 
mechanism.***** In subsequent studies it was dem- 
onstrated that inhibition of hydrogen secretion with 
a specific carbonic anhydrase inhibitor increases 
potassium secretion, indicating that there is indeed 
a reciprocal relation between potassium and hydro- 
gen secretion.**** Thus, when there is a surplus of 
potassium in the tubular cells after potassium ad- 
ministration, hydrogen secretion is diminished and 
the urine becomes alkaline.**°* Conversely, when 
the renal tubules are depleted of potassium, hydro- 
gen secretion is increased, and the urine becomes 
acid. This competition between potassium and hy- 
drogen could explain the increased potassium ex- 
cretion seen in both respiratory and metabolic al- 
kalosis,®*** on the assumption that in each case a de- 
crease in intracellular hydrogen-ion concentration 
permits increased potassium secretion. Similar com- 
petition between potassium and hydrogen may ex- 
plain the reciprocal relation in the diurnal excretory 
rhythm of these ions.* 


It was initially suggested that increased loss of 
hydrogen in the urine during the development of 
potassium depletion was responsible for the alkalosis 
of potassium deficiency," but further studies have in- 
dicated that transfer of extracellular hydrogen ions 
to the tissues in exchange for intracellular potas- 


sium ions is primarily responsible for the initial ele- 
vation of plasma bicarbonate concentration.***° 
Nevertheless, the kidney is ultimately responsible 
for the failure to correct the alkalosis, and the in- 
creased tubular hydrogen secretion plays an impor- 
tant role by increasing reabsorption of bicarbon- 


ate.** Thus, the urine in potassium-deficient, al- 
kalotic patients is more acid and contains much less 
bicarbonate than one would expect in view of the 
elevation of bicarbonate concentration in the 
plasma.*® 


Metabolic acidosis regularly follows the adminis- 
tration of potassium chloride loads,***' and rough 
calculations indicate that only about a third of the 
reduction in plasma bicarbonate concentration can 
be accounted for by the losses in the urine.***°° The 
disappearance of the other two thirds results from 
the transfer of potassium to cells,***° either with 
equivalent amounts of bicarbonate or more likely 
by a potassium-hydrogen exchange in which ex- 
tracellular bicarbonate is converted to carbonic acid. 


In view of the effect of potassium depletion on 
renal regulation of acid-base balance it might be 
anticipated that reduced amounts of potassium 
would be demonstrable in the kidney of potassium- 
depleted animals. However, analyses of such renal 
tissues have failed to show this,* perhaps because 
of the difficulty in detecting a reduction in potas- 
sium content in the involved tubular cells, which 
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may represent only a relatively small fraction of the 
entire kidney mass. 


PorasstuM DEPLETION AND RENAL DISEASE 


It has been known for some years that the kidneys 
of potassium-depleted animals undergo striking path- 
ologic changes, characterized primarily by vacuoliza- 
tion and degeneration of the tubular epithelium, 
without changes in the glomeruli.?*°* In several 
patients dying with potassium depletion as a re- 
sult of chronic gastrointestinal losses similar lesions 
have been described,*°**°* and they have also been 
noted in patients with ulcerative colitis.1°"*°* That 
disorders of renal function, as well as histologic le- 
sions, may be produced by chronic potassium deple- 
tion is indicated by recent observations on a small 
group of patients severely depleted of potassium as 
the result of chronic diarrhea.***°® Some of these 
patients had slight albuminuria and cylindruria, but 
all were found to have isosthenuria and lowered 
glomerular filtration rates and renal plasma flow. 
Glomerular filtration rates were only moderately re- 
duced, and none of the patients were frankly azote- 
mic. The improvement in renal function that fol- 
lowed restoration of potassium deficits in some of 
these patients, and the absence of any other fluid, 
electrolyte or acid-base abnormality known to im- 
pair renal function, indicated that potassium de- 
pletion was specifically responsible for the defect. 
Renal biopsy in 2 patients revealed hydropic, de- 
generative changes in the proximal tubular epithe- 
lium quite similar to the lesions mentioned above.*°° 

There is other evidence in the literature that po- 
tassium depletion impairs renal function. Reduced 
urea clearance, isosthenuria or polyuria has been 
noticed in a few patients with potassium deple- 
Polyuria regularly appears in potas- 
sium-depleted animals,’?*** and a recent study 
suggests that glomerular filtration rate is reduced 
in potassium-deficient rats..** Direct evidence of 
disturbed tubular activity is afforded by the observa- 
tion that the transport of paraminohippurate is in- 
hibited in potassium-depleted kidney slices.**® 

The nephropathy of potassium depletion is prob- 
ably most important as a complicating factor in 
circumstances in which renal function is already 
impaired. In patients with renal disease potassium 
depletion, occurring as the result of vomiting or diar- 
rhea, may well lead to additional renal impairment. 
The azotemia commonly seen in patients with mul- 
tiple electrolyte deficiencies after surgery may be 
the result not only of sodium depletion, dehydra- 
tion and shock but also, possibly, of potassium deple- 
tion. Potassium depletion may be at least partly re- 
sponsible for the changes in the renal function pre- 
viously ascribed to alkalosis**® since most of these pa- 
tients are also depleted of potassium. It is also quite 
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probable 
the renal dysfunction in patients with adrenal tumors 
who are producing excessive quantities of aldoster- 
one. 
of the renal disorder resulting from potassium deple- 
tion are discussed in more detail elsewhere.**’ 
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that potassium depletion is the cause of 
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— by Verbeeten* and Bichel and Bastrup- 
Madsen? have called attention to the seldom 
reported phenomenon of the production of pain in 
Hodgkin’s disease by ethyl alcohol. With the excep- 
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tion of an article by Hoster® this subject has not been 
discussed in the American literature. The phenome- 
non may appear before other signs of Hodgkin’s dis- 
ease and, consequently, may be helpful in diagnosis. 
For this reason and also because this effect of alcohol 
is unusual and interesting, we present a case and 
summarize the cases previously reported. 


Case Report 


A 20-year-old soldier first became ill with Hodgkin’s dis- 
ease in December, 1951. He was symptomatic from the time 
of apparent onset and had generalized disease at the time 
the diagnosis was proved by biopsy in May, 1952. Initially, 
he had peripheral lymphadenopathy, and hepatomegaly, 
splenomegaly and enlarged retroperitoneal nodes developed 
as the disease progressed. Pain was always a major problem. 
The most severe pain was located low in the back, but he 
also had pain in several bones. Repeated roentgenograms 
failed to demonstrate bone changes. He was treated with 
several courses of either roentgenotherapy or nitrogen mus- 
tard and finally with triethylene thiophosphoramide. Symp- 
toms were always relieved, but remissions became progres- 
sively shorter, and he died in December, 1954. Since an 
autopsy was not performed the true extent of the disease 
remained unknown. 

Early in the final hospital admission in April, 1954, it was 
difficult to keep him comfortable. He was continuously 
miserable, with pains, fever, weakness, anorexia and severe 
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depression. His physician decided to try intravenous injec- 
tion of alcohol after only partial relief from many combina- 
tions of sedatives and narcotics. An intravenous infusion of a 
solution of 5 per cent alcohol and dextrose was started. 
Within a few minutes, after the patient had received only a 
small part of the 1000 cc. of solution, he began to have 
severe pain in several bones, especially in the lower legs. 
The pain was much worse than he had previously expe- 
rienced. His physician was not immediately available to 
discontinue the infusion, and by the time it was discontinued 
the patient was in near collapse from pain. 

Questioning brought out that he had been a fairly heavy 
drinker before his illness and during the first 2 years of his 
disease. At Christmas time in 1953 he found that a small 
amount of beer, less than 1 bottle, or a cocktail precipitated 
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Bastrup-Madsen’ reported the phenomenon in 9 of 
62 cases, and it has been observed in patients with 
Hodgkin’s disease but not in patients with other 
lymphomas. 

Although pain was the most common effect of 
alcohol, Verbeeten* described generalized pruritus 
and a sense of constriction in the neck in 1 patient. 
One of the patients of Bichel and Bastrup-Madsen? 
experienced paresthesias. Hoster* observed an in- 
crease in pruritus and cough; he also noted that pain 
was replaced by local anesthesia if the alcohol intake 
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severe pain in the elbows, shoulders and several bones. This 
was so distressing that he became a total abstainer until the 
unfortunate incident described above. 


Discussion 


The case presented was typical of the phenomenon 
as described in the reports of Verbeeten,* Bichel and 
Bastrup-Madsen* and Petch* and in the discussion 
by Hoster* (Table 1). Very small amounts of the 
alcoholic beverage were required, sometimes only a 
mouthful. The pain appeared promptly even within 
one or two minutes in some cases, and pain was fre- 
quently felt at the site of demonstrable disease or 
where disease was demonstrated later. When the 
patient had spontaneous pain the alcohol-induced 
pain was usually more severe. Pain lasted for fifteen 
to sixty minutes and frequently was so severe that the 
patient abstained from alcohol thereafter. Although 
the experience was quite disturbing the patient often 
did not mention it to his physician until asked. 

Alcohol-induced pain may precede any other rec- 
ognizable manifestation of Hodgkin’s disease by a 
year or more in some cases. Some of the patients 
who had pain from alcohol initially could tolerate 
alcohol after treatment of the Hodgkin disease. 
Bone disease was present in 8 of the 15 reported 
cases, and in 3 others, pain probably originated from 
mediastinal lymph nodes. Possibly, disease in a con- 
fined space is more likely to produce the phenome- 
non. Certainly, all patients with Hodgkin’s disease 
do not experience pain after alcohol. Bichel and 


was continued to a sufficient degree. The effect of 
alcohol on the over-all course of Hodgkin’s disease 
is unknown. One of our patients, a man who did not 
experience pain from alcohol, repeatedly observed an 
increase in size of peripheral lymph nodes and fever 
after a night of heavy drinking and inadequate sleep. 

Since the phenomenon has been observed after the 
intake of Dutch, Danish, English and American 
beer, ale, schnapps, wine, eggnog, cocktails and ethyl 
alcohol by mouth and by vein there is no doubt that 
the alcohol is the offending substance. The basis of 
this action is unknown. Bichel and Bastrup-Madsen* 
tested 7 vasodilators in some of their patients who 
had pain after alcohol. None of the vasodilators 
reproduced the pain. 


CONCLUSIONS 


Some patients with Hodgkin’s disease experience 
severe pain at the site of disease immediately after 
the intake of small amounts of beverage containing 
ethyl alcohol. This phenomenon may precede any 
other evidence of the disease and may disappear after 
therapy of the Hodgkin disease. 
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Alexander Garden (1728-1793) — Colonial 
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OTANY, required in the _ eighteenth-century 

medical curriculum, became a major avocation 
of many physicians. The first Sherardian Professor of 
Botany at Oxford was an eighteenth-century phy- 
sician, and the Regius Professor of Botany at Paris 
in the early 1700’s was a doctor of medicine.’ The 
two most prominent physicians of the European con- 
tinent of the eighteenth century — Boerhaave and 
Haller — made extensive and significant contribu. 
tions to hotany. To the physicians, William Withering, 
Erasmus Darwin and Jean Baptiste Lamarck, eight- 
eenth-century botany also owed a debt. Carl Lin- 
naeus, physician turned botanist, who named and 
described over 8000 plants, was the hub of the wheel 
of botany’ in the century. Appointed to the chair of 
medicine at Upsala in 1741, he exchanged it the 
next year for the chair of botany. His followers sent 
him botanical specimens from many parts of the 
world. In colonial South Carolina, Dr. Alexander 
Garden, of Charleston, was his disciple.*-* 

In the 1750’s Garden, beginning the practice of 
medicine at Charleston, was an unhappy young man. 
Educated in Scotland and trained in medicine by 
botanists, he found much to lament about Carolina: 
“A horrid country, where there is not a living soul 
who knows the least iota of Natural History,”’ “a 
climate so ill adapted to study,”* “A country abound- 
ing with almost every plant ... yet... not... one 
botanist,’’® “scarce one here that knows a cabbage- 
stock from a common dock — but when dressed in 
his plate, by his palate,”*° “What has been passing in 
the literary world, is entirely unknown to us, in these 
regions, wholly, alas! separated from Europe.”"* 

Garden found his pleasure in correspondence. In 
1755, encouraged by mutual friends, he begged cor- 
respondence with Linnaeus. Four years later Lin- 
naeus replied, setting Garden the task of collecting 
fish and reptiles. Although more interested in botany 
Garden carried out the assignment and sent many 
specimens preserved in rum on the hazardous journey 
to Sweden. Linnaeus approved of Garden’s descrip- 
tions and gave his Carolina disciple carte blanche to 
send what he found of note. In Linnaeus’s twelfth 
edition of Systema Naturae (1767) Garden is given 
credit for describing 3 new genera of plants, 2 new 
genera of fish and 60 new specimens of serpents, in- 
sects and fish.* Linnaeus obliged Garden by naming 

one of his plants after the Reverend Stephen Hales 
and another new genus after Dr. John Fothergill. 
To honor his “happy illustrator of Nature of Caro- 
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lina” Linnaeus named, in 1762, a spectacular orna- 
mental shrub “Gardenia.” The naming of the plant 
was a complex story.’* Garden did not describe the 
plant. It was entirely fortuitous that Linnaeus chose 
to name it for one from a region where the plant was 
later to flourish. Introduced into England from the 
Cape of Good Hope, it was called Cape jasmine by 
a botanist friend of the importer. This name is still 
the popular name applied to the easily grown shrub 
of southern gardens — in distinction to the present 
hothouse-grown commercial gardenia. Other botanists 
were certain that it was not of the jasmine family. 
To prevent embarrassing his botanical friend, the 
importer requested Linnaeus, on declaring it “no 
jasamine,” not to name it for him. By forfeit, Garden 
was honored. 

Garden’s major contributions to botany were in 
his early life. Later, he became thoroughly enmeshed 
in the successful practice of medicine.'* In but one 
note did he admit any advantage of his colonial life 
over that of England. Referring to the Royal College 
of Physicians he wrote to his friend Ellis: “I would 
not forego the pleasure that I have in freedom, for 
all the gorgeous shackles of their jog-trot practice.” 

Garden complained frequently of the exorbitant 
time h,: medical practice required.** Yet on many 
calls | > was an excited observer of nature, and the 
experience described many years later by Frost’® 
may have been a common one to Garden: 


The way a crow 
Shook down on me 
The dust of snow 
From a hemlock tree. 


Has given my heart 
A change of mood 
And saved some part 
Of a day I had rued. 


Garden was a loyalist; his only son was a revolu- 
tionist. After the close of the war and the confisca- 
tion of his property, he moved to England. In the 
last ten years of his life, although in failing health 
and less interested than formerly in botany, he en- 
joyed in small measure his longed-for “sweet hours 
of converse”?’ with friends in and about London. 
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CASE 41401 
PRESENTATION OF CASE 


A sixteen-year-old boy was referred to this hospital 
because of headache. 

Nine days previously he awoke with a severe, mid- 
line occipital headache, which was steady and non- 
radiating and was aggravated by motion of the neck, 
coughing, sneezing and straining at stools. The 
headache was not so severe on the next day. Seven 
days before admission he was able to play baseball; 
he noted, however, that co-ordination was not normal 
and that activity accentuated the headaches quite 
markedly. On the next day he complained of double 
vision, noting that one of the images was laterally 
and vertically displaced compared with the other, on 
looking to the left. The double vision became more 
constant on the next day, and the headache per- 
sisted. Four days before admission an ophthalmologist 
found no abnormality. Three days before admission 
he vomited shortly after awakening, during a period 
of increased intensity of the headache. Intermittent 
vomiting occurred during the next three days, each 
episode following a brief period of nausea, On the 
day of admission he entered another hospital. A lum- 
bar puncture revealed pink spinal fluid under an 
initial pressure equivalent to 420 mm. of water, with 
a total protein of 28 mg. per 100 cc. The final pres- 
sure was equivalent to 220 mm. of water. The 
amount of fluid removed is not known. The head- 
ache was somewhat relieved during and after the 
procedure. The patient was then transferred to this 
hospital. 

The family history and past history were noncon- 
tributory. 

Physical examination revealed a well developed, 
well nourished, co-operative but drowsy youth. No 
abnormalities were found in the general physical ex- 
amination. 

The temperature was 98.6°F., the pulse 52, and 
the respirations 20. The blood pressure was 124 sys- 
tolic, 60 diastolic. 
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Neurologic examination showed the patient to be 
oriented. He gave no evidence of intellectual im- 
pairment, although his responses to questions were 
slow and he appeared in moderate discomfort. The 
sense of smell was normal, according to the patient. 
Visual acuity and visual fields were normal. There 
was bilateral papilledema of 1 or 2 diopters. The 
pupils were 2.5 mm. in diameter and reacted to light 
and on convergence. There was no nystagmus. 
Grossly, the ocular movements were normal, but on 
red-glass testing there was a constant crossed di- 
plopia on gaze to the left, with primarily a horizontal 
separation of the images. There was a questionably 
reduced corneal reflex on the left. Slight facial 
asymmetry was present, with minimal flattening of 
the right nasolabial fold. Hearing was normal. The 
ninth, tenth, eleventh and twelfth cranial nerves 
were normal. Finger-to-nose and heel-to-shin tests 
revealed slight unsteadiness bilaterally, and there was 
slight breakdown of movement in performance of 
rapid alternating movements of the hands. Tendon 
reflexes and abdominal reflexes were symmetrical and 
active. A bilateral Hoffmann response was present. 
The plantar reflexes were questionably extensor bi- 
laterally. Sensory examination was entirely normal. 
There was moderate stiffness of the neck on flexion. 
The gait was normal. 

The urine was clear and amber colored, had a spe- 
cific gravity of 1.026 and gave a negative test for 
albumin and a green test, with sediment, for sugar; 
occasional white cells and red cells were found in 
the sediment. Examination of the blood revealed a 
hemoglobin of 16 gm. per 100 cc. and a white-cell 
count of 9400, with 84 per cent neutrophils, 8 per 
cent lymphocytes, 7 per cent monocytes and 1 per 
cent eosinophils, X-ray films of the skull showed 
the pineal to be calcified and in the midline (Fig. 1). 
The sella turcica was normal. There was no evi- 
dence of increased intracranial pressure. 

On the day of admission a ventricular tap revealed 
increased pressure in both ventricles. The ventricular 
fluid contained 490 red cells and 20 lymphocytes per 
cubic millimeter. The total protein was 4 mg., and 
the sugar 83 mg. per 100 cc., and the chloride 124 
milliequiv. per liter, The fasting blood sugar was 97 
mg. per 100 cc. Re-examination on the evening of 
the same day showed the patient to be drowsy but 
co-operative. There was a marked impairment of 
visual acuity, the patient complaining of being un- 
able to count fingers with either eye; there was fluc- 
tuation in severity of this visual loss, however. A 
ventriculogram, carried out later that evening, re- 
vealed no visualization of the fourth ventricle or 
aqueduct. The lateral ventricle and third ventricle, 
which was in the midline, were dilated. There was 
no deformity of the third ventricle. The posterior 
portion of the third ventricle was not visualized com- 
pletely. A  posterior-fossa exploration was carried 
out, revealing a normal-sized fourth ventricle in the 
normal position. There was no evidence of tumor. 
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A catheter was passed through the aqueduct into the 
third ventricle without difficulty. A tube was placed 
with one end in the right lateral ventricle and the 
other in the cisterna magna (Torkildsen procedure). 

On the next day the patient complained of a 
severe, throbbing headache and vomited on one oc- 
casion. The headache was generalized. He was alert 
and co-operative. The only change in the neurologic 


Ficure 1. Lateral Projection of the Pneumoencephalogram, 
Showing Symmetrical Hydrocephalus Due to Obstruction at 
the Mouth of the Aqueduct (Arrow). 


There is a large calcification in the region of the pineal 
gland. 


examination was the presence of coarse horizontal 
nystagmus on left lateral gaze, and coarse vertical 
nystagmus on upward gaze. Later, he was observed 
to have coarse horizontal nystagmus on right lateral 
gaze also. Upward gaze was not possible beyond the 
horizontal level. The right eye was deviated slightly 
inward. He was able to count fingers. The plantar 
reflexes were of flexor type. A left ventricular tap 
was carried out, revealing a pressure equivalent to 
260 mm. of water. Constant ventricular drainage 
was established. There was no significant change in 
the patient’s condition during the next few days. It 
was noted that he was able to read small print during 
this time. Upward gaze was full. On the seventh 
hospital day he complained of severe, pounding head- 
ache, and about six hours later abruptly lapsed into 
coma, with episodic head retraction and extension 
of all four limbs. The pupils gradually changed in 
size from 2 mm. to 7 mm. They were unreactive to 
light. Ventricular fluid obtained from the left ven- 
tricle revealed 32,000 red cells and 58 neutrophils. 
There was marked fluctuation of blood pressure and 
pulse throughout this period. Approximately four 
hours after the onset of coma, respirations suddenly 
ceased, Artificial respiration in a respirator was of 
no value, and the pulse stopped about one and a half 
hours after cessation of respiration. 
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ere—NTIAL DIAGNosis 


GrorrrREY JEFFERSON*: This boy of sixteen, 
who had previously been well, suddenly was taken 
ill with headache and stiffness of the neck and died 
sixteen days after the first symptom appeared. The 
fact that the headache was aggravated by coughing 
and sneezing is not significant, for that is usual, but 
the fact that the headache was occipital is worth 
mentioning, for the average headaches are frontal, 
vertical or bitemporal. A severe occipital headache 
points to some trouble in the posterior part of the 
skull — something subtentorial. Whenever a patient, 
whatever his age, but particularly a child, has the 
onset of occipital headache and stiffness of the neck, 
two conditions, meningitis and blood in the cerebro- 
spinal fluid, are suggested. The meningitis might be 
either influenzal or pneumococcal, for they start ex- 
tremely abruptly and are fulminating. Blood in the 
cerebrospinal fluid acts just as blood in the perito- 
neum does — that is, it leads to reflex rigidity of the 
abdominal wall and stiffness of the neck muscles that 
is identical with the stiffness seen with acute inflam- 
mations. Against meningitis is the fact that the cere- 
brospinal fluid was pink. I am not told how many 
cells there were in that fluid. 

After exploration of the posterior fossa, upward 
gaze was limited to the horizontal level. That is sig- 
nificant evidence of compression or damage at the 
level of the quadrigeminal plate on the roof of the 
aqueduct of Sylvius. Upward gaze is the most diffi- 
cult movement for the eyes to make. Downward gaze 
is the easiest. Patients vary considerably in their 
ability to turn the eyes upward. This boy did not 
have ptosis; if he had, that would have been greater 
evidence of a lesion at the level of the quadrigeminal 
plate. A few days after the exploration upward gaze 
was full. It was too early for the ventricular Torkild- 
sen procedure, which was carried out during the ex- 
ploration, to have done any good. I am assuming 
that the Torkildsen tube was inserted because there 
was a block in the iter, which I believe the surgeons 
had disproved. 

On the day that he died he had decerebrate fits. 
The level of decerebration, we know, physiologically 
is at the tentorium, so that brings me back to the 
roof of the aqueduct, the quadrigeminal plate. Epi- 
sodic head retraction is characteristic of decerebra- 
tion at the tentorial level. Decerebration can be 
brought about by a supratentorial lesion that causes 
severe tentorial coning, by an extradural hemorrhage 
from the middle meningeal artery and by a lesion 
of the posterior fossa, with which there can be the 
cerebellar rigid fits such as Hughlings Jackson’ first 
described eighty years ago. 

Another point is that co-ordination was not nor- 
mal, as was proved when the patient played baseball, 
although that may have been due to the disturbance 
in vision, for later in the examination done in the 
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hospital the co-ordination was not greatly abnormal. 
There were some cerebellar signs — not very many. 

The fact that he vomited so much pointed strongly 
to a disturbance of the third ventricular nuclei or of 
those in the floor of the fourth ventricle. Vomiting 
is suggestive of infratentorial rather than of supra- 
tentorial lesions, especially if it is an early sign. I 
know from the procedure that was done that his 
physicians had the same thought. 

I mentioned the pink fluid. I do not know how 
much blood there was in it, but there cannot have 
been a great deal if the fluid was only pink — if we 
all mean the same thing by pink. It is an important 
point that the total protein was only 28 mg. per 100 
cc. That makes it unlikely that this boy had a tumor 
since the common tumor of childhood is a medullo- 
blastoma, with which the protein is nearly always 
high, because the cerebrospinal fluid washes the sur- 
face of the tumor in the roof of the fourth ventricle. 

The next finding to consider is the drowsiness. Can 
a patient have drowsiness with posterior-fossa tumor? 
Indeed he can, although it is not common. With 
brain tumors at the level of the tentorium there is a 
fairly well marked drop statistically in the occurrence 
of drowsiness; tumors above that level are much more 
likely to cause drowsiness. The drowsiness with 
tumors below the tentorium, we suppose, is due to a 
disturbance of the diffuse alerting system in the 
brain stem. The absence of papilledema is another 
point against a tumor that was doing any harm. This 
was not a patient who was suddenly taken ill and 
found to have had a “roaring” papilledema, the 
tumor having been silent for some time. The cere- 
bellar and other signs add up to the likelihood that 
something was wrong underneath the tent or alter- 
natively at about the tentorial level as a result of a 
lesion immediately superior to the tentorium. 

I do not quite understand what the physicians 
meant when they said that there was no evidence of 
increased intracranial pressure and then later said 
that there was. I think I shall let that pass. 

Then I come to an odd sign — that is, this boy 
could not count fingers with either eye for a short 
while and then he could count fingers again shortly 
after the operation. That inability could have been 
due to acute edema, but, to be quite honest, I do not 
understand that failure with its quick recovery. 
Whether that was the result of a choked disk or of 
pressure on the dorsal surface of the midbrain that 
was interfering with the lateral geniculate body, I do 
not know. 

Will you comment on these pneumoencephalo- 
grams? 

Dr. JosepH HANELIN: The pneumoencephalo- 
grams (Fig. 1) show a moderately severe internal 
hydrocephalus, which is symmetrical. The level of 
the obstruction appears to be at the origin of the 
aqueduct. In the course of our discussion of these 
films before operation, the question about the 
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amount of pineal calcification came up. We also 
wondered whether there was an actual deformity of 
the posterior aspect of the third ventricle. Indeed, 
the pineal is fairly generous, although not above the 
upper limits of normal, and the level of the obstruc- 
tion at the aqueduct is some distance removed from 
the pineal gland, which may indeed be enlarged. 
Sm Georrrey: A normal pituitary is what one 
would expect in a boy like that because cranio- 
pharyngiomas do not bleed or ,,roduce symptoms 
suddenly. We know that from Dr. Raymond D. 
Adams’s* observations about pituitary apoplexy. I 
have never seen a case myself in a boy of this age, 
and I should think we could probably put that out. 
There was radiologic evidence of a block at the 
tentorial level. What I have to do is to try to explain 
it on probabilities, because I do not think I am going 
to get farther than that. The fourth ventricle and 
the vermis were normal so that he did not have a 
tumor there. The only tumors that bleed much are 
those that have fragile vessels. The common tumor 
of childhood, the medulloblastoma, has fragile vessels, 
but does not usually bleed. It sometimes bleeds into 
itself but not into the cerebrospinal fluid to give rise 
to signs like those that this boy had. What we have 
just heard about the findings in the ventriculogram 
fits into what we know about intracranial tumors in 
childhood. Ingraham and Matson,’ in their book, 
give the proportions of brain tumors above the 
tentorium in adults as about 75 per cent and only 25 
per cent below, but in children the great majority are 
below. I do not think that this boy had a tumor — 
an astrocytoma or a medulloblastoma; I have never 
seen a tumor do this. Anyhow, a tumor was not 
found at operation. A glioblastoma has fragile ves- 
sels, but some difference in mass in the cerebellar ex- 
ploration should have been noted. In the tumors in 
children Ingraham and Matson found about 9 
hemangiomas in the cerebellum and about 90 astro- 
cytomas. So hemangiomas of the cerebellum are un- 
common; of course, in adults they are very common. 
In an analysis that I made of 635 posterior-fossa 
tumors in 1953* 120 were astrocytomas, 84 were 
medulloblastomas, and 74 were hemangioblastomas. 
Hemangiomas do not usually bleed, but there is a 
type that does bleed — that is, the racemose arterio- 
venous malformation, which is very rare. In our 
group of 635 posterior-fossa lesions there were only 
3 racemose arteriovenous aneurysms of the type with 
large vessels. Those 3 patients died suddenly from 
hemorrhage. This may have been an arteriovenous 
malformation that was not seen at operation, because 
such malformations are difficult to find unless a large 
vein containing arterial blood “tracking” across the 
surface is seen going into the lateral sinus or some 
other sinus. It is quite likely that he could have had 
one without the physicians’ knowing it was present. 
Arteriovenous aneurysms occur on the cerebellum 
and on the brain stem, One type that has been ob- 
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served particularly in children is the posterior cere- 
bral arteriovenous aneurysm draining into the vein of 
Galen. The aneurysmal varix (to give it its own title) 
in that situation would very perfectly produce these 
symptoms. 

Was it an aneurysm itself? They are very rare in 
children under the age of sixteen. In over 300 that 
I have personally seen only 3 have been in children 
of sixteen years and under. 

I should think that, on the basis of probabilities, 
the most unlikely condition is a tumor that bled. 
Since this boy clearly died of hemorrhage, from a 
lesion that burst into the lateral ventricles, I should 
think that the probability of an arteriovenous mal- 
formation somewhere about tentorial level, perhaps 
into the vein of Galen, which would explain the 
difficulties with the eye movements and vision, is the 
most likely. Less likely, statistically, but also less pos- 
sible on the basis of the signs and the hydrocephalus, 
which I have to explain, is an aneurysm in another 
situation. I would put an angiomatous malformation, 
perhaps on the posterior cerebellar artery, causing 
block, as next less likely and tumor as least likely. I 
have eliminated infection, I hope correctly. 

Dr. BENJAMIN CasTLEMAN: Thank you very 
much, Sir Geoffrey. 

Dr. Ayer, do you have any comments? 

Dr. James B. Aver: My mind was running to- 
ward a ball-valve type of tumor, but that is out. They 
do not bleed as a rule. I suppose we can assume that 
this blood was not technical. 

Sm Greorrrey: We had an aneurysm in the aque- 
duct of Sylvius that did not bleed; it just blocked the 
aqueduct. When I saw that I wondered if it could 
really happen or whether I had been mistaken. Then, 
I went over to Sheffield and found that the pa- 
thologist there had an identical specimen with an 
aneurysm the size of a pea in the aqueduct of 
Sylvius. 

Dr. CastLeMAN: Do we have any evidence that 
there was bleeding before the operation? 

Sm Georrrey: I do not like to mention this; we 
do not have as much evidence as we should like to 
have. All there was was pink cerebrospinal fluid, 
which may, of course, have resulted from trauma. 
This may have been postoperative bleeding from the 
muscles of the neck, I suppose, for the surgeons did 
not mention having made cuts into the cerebellum. 
The removal of the pressure may have produced the 
burst of a vessel. 

Dr. WitiiaM H. Sweet: A difficult feature in the 
postoperative management after this patient went 
into coma on the seventh postoperative day arose 
from worry that he had a hematoma in the site that 
I had split in the vermis when I went forward be- 
neath the tentorium up to the midbrain. The tran- 
sitory paralysis of upward gaze, which did seem to 
be a clear-cut finding in the first postoperative morn- 
ing and disappeared so promptly, I was rather in- 


Oct. 6, 1955 


clined to attribute to local edema or trauma from the 
exploration so near the midbrain. 

Before you comment on the findings may I ask one 
more question? Sir Geoffrey, you raised in a very 
genteel way a query whether or not it is worth while 
to put in a Torkildsen tube if one can easily pass a 
catheter through the aqueduct. My impression in the 
past has been this. When I have generously exposed 
the posterior fossa by the removal of a great deal of 
bone, a block in the aqueduct when that bone was 
intact may thereby have been eliminated; the cere- 
bellum could move out into this open space, and the 
aqueduct open up. In this patient it was peculiarly 
easy to examine the posterior fossa — I could see 
around almost to the ventral midline of the pons and 
from each side forward to the fifth nerve. Hence, I 
thought it was a rather easy case in which to rule out 
external evidence of a vascular malformation. Never- 
theless, in spite of finding no such evidence of a 
space-taking lesion in the posterior fossa, I thought 
I had better leave a Torkildsen tube in because I 
might have unblocked the aqueduct by my suboc- 
cipital craniotomy. Do you think that is not likely? 

Sir Georrrey: I did not realize that I ought to 
have asked Dr. Sweet questions about the operation. 
I did not realize that was allowed. 

Dr. CasTLEMAN: You are permitted to do almost 
anything here. 

Sir Georrrey: The cerebellum was freely mobile; 
you did not see anything there? 

Dr. Sweet: There was no evidence that I could 
see of a space-taking mass, or a vascular anomaly on 
the surface of the hemispheres or in the substance of 
the vermis. 

Sir Grorrrey: Of course, postoperative clots will 
produce symptoms like these. We have unfortunately 
had experiences with patients who died after a pos- 
terior-fossa exploration with four-limb rigidity. That 
condition is not recognized quickly enough to pre- 
vent the patient’s death. How long after this boy 
showed signs of decerebrate fits did he die? 

Dr. Sweet: He was dead in four hours. If he had 
not been in such a precarious condition, I think I 
should have reopened the wound. 

Dr. CasTLEMAN: Should you like to suggest any- 
thing else, now, Sir Geoffrey? 

Sm Georrrey: I am sure that I ought to. Dr. 
Ayer mentioned the question of a tumor somewhere. 
A colloid cyst or something of that sort, I think, is 
ruled out by the ventriculogram. This illness started 
with signs that could only have been caused by 
meningitis or hemorrhage; therefore, since it ended 
with hemorrhage, I think that I ought to stick to a 
vascular lesion. If that is completely wrong, it ought 
not to be! 

I remember so well the days when I was teaching 
general surgery and had a patient with a swelling of 
the ankle. I asked one of the students what it was. 
He replied that he thought it was probably a psoas- 
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muscle abscess. So I said, “Ho, ho, ho, why would 
you think that?” “Well,” he said, “it says in Treves’s 
Surgical Anatomy that sometimes a psoas abscess 
tracks down and presents at the ankle.” I think I 
had better stick to probabilities even though I am 
wrong. 

Dr. CasTLEMAN: Dr. Selverstone, do you have 
any comment? 

Dr. BertRaAM SELVERSTONE: I am unable to see 
the posterior part of the third ventricle well in the 
ventriculogram. It looks fairly large in proportion to 
the lateral ventricles in the anteroposterior view. 

Dr. Hane.in: The third ventricle is ballooned in 
a manner characteristic of a lesion either at the origin 
of the aqueduct or somewhere alung its course. I 
should judge from the level of the obstruction that it 
was definitely close to the mouth of the aqueduct. 
The normality of the contour of the posterior part of 
the third ventricle is open to question. Before opera- 
tion there was a question whether the impression 
upon the posterior aspect of the third ventricle in the 
region of the pineal gland was greater than normal. 
It was my impression that it was at most borderline; 
I could not be certain of a tumor in that area. Also, 
the pineal gland itself is some distance from the level 
of obstruction. 

A Puysician: Dr. Hanelin, how often is the 
pineal gland calcified in a sixteen-year-old boy? 

Dr. Hanetin: Dr. Sweet just asked me that. I 
do not know what the statistics are. I think that, 
after the age of twenty or thereabouts, 50 per cent of 
pineal glands are visibly calcified. After the age of 
thirteen it is not uncommon to see some calcification. 
I think the amount of calcium in general is a func- 
tion of age; more is laid down as the patients grow 
older. Some people never have much visible calci- 
fication within the pineal gland. Whether this 
amount of calcification is abnormal at sixteen years 
is questionable. There is a wide range of variation 
in the size of the pineal gland; some give it as 13 
mm. in length and about 5 mm. in height. These 
measurements are in the upper limits of normal, the 
average being 5 to 8 mm. in length and about 3 or 4 
mm. in height. 


Cumicat D1acnosis 


?Tumor of posterior fossa. 


Sm GerorrreyY JEFFERSON’s DIAGNOSIS 


Arteriovenous malformation at level of tentorium. 


ANATOMICAL DIAGNOSES 


Pinealoma, with compression of midbrain and ob- 
structive hydrocephalus, ventricular hemor- 
rhage and cerebellar pressure cone. 


Pulmonary edema. 
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PaTHOLocicaL Discussion 


Dr. CastLeMAN: Dr. Adams will discuss the path- 
ological findings. 

Dr. Raymonp D. Apams: The final anatomical 
diagnoses were pinealoma, with compression on the 
midbrain, obstructive hydrocephalus, ventricular 
hemorrhage, cerebellar pressure cone and pulmonary 
edema. There were no other important pathological 
findings. At the time of autopsy the incision was well 
healed. There was some hemorrhage and edema in 
the adjacent skin. In the subdural space beneath the 
burr holes in the right occipital region there was a 
very small amount of blood. In the posterior fossa of 
the skull about 30 or 40 cc. of freshly clotted blood 
had accumulated. After the brain was removed, it 


Ficure 2. Median Sagittal Section of the Brain, Showing 
Pinealoma (Arrows). 


was possible to see a hemorrhagic mass 2.0 cm. in 
diameter between the cerebellum and the splenium 
of the corpus callosum and the posterior surface of 
the midbrain. The brain weighed 1530 gm.; its sur- 
faces were flattened. When sectioned sagittally in 
the midline, after formalin fixation, the ventricular 
system was found to be filled with an enormous mass 
of clotted blood. The aqueduct was enormously 
dilated. Blood had issued from the foramen of 
Magendie. In cutting through the aforementioned 
mass (Fig. 2), one could feel particles of calcium. 
It was very difficult to make out any discrete tumor 
tissue because of the heavy infiltration of blood. A mi- 
croscopical section of a small piece of the hemorrhagic 
tissue showed that the calcified material, which was 
visible in the x-ray film, lay within the substance of 
the tumor and not in a normal pineal gland. This 
tumor was made up of fairly compact masses of 
large, oval, epithelioid cells, the nuclei of which were 
variable in size and chromatin density. Many of 
them had eosinophilic nucleoli, a feature that is fairly 
typical of the so-called pinealoma. The cells formed 
compact masses that were separated by strands of 
connective tissue. These strands were infiltrated by 
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small cells, probably lymphocytes, and imparted a 
mosaic appearance to the tumor tissue. 

There are two or three points about this case that 
deserve further discussion. This tumor, as I have 
said, has been called a true pinealoma, according to 
the recommendation of Globus and Silbert.° These 
authors stated that tumors of this type tend to re- 
produce the fetal or embryonic pineal gland, which is 
made up of two types of cells: a large cell such as was 
present here and a small unidentified primitive cell. 
There are many objections to this particular theory 
of pinealoma, and these were pointed out by Dorothy 
Russell® a few years ago. In the first place the re- 
semblance of these tumors to the fetal pineal gland 
is superficial at best, and the large cells with eosino- 
philic nucleoli are not seen in the fetal pineal gland; 
the small cells are not like the small cells in the un- 
developed pineal, but are surely lymphocytes. Sec- 
ondly, del Rio Hortega’ has pointed out that when 
silver carbonate and other stains are applied to the 
tumors, the cells do not take up the stain, which one 
might expect them to do if they were derived from 
the ependyma or had a common origin with the 
ependymal cells. Nor are there blepharoplastlike 
structures in their cytoplasm. Thirdly, tumors of 
exactly the same kind are found outside the pineal 
gland in the infundibular region, in the quadrigemi- 
nal plate, in the cerebellum and even in the medias- 
tinum. Lastly, these tumors are almost exactly like 
the spheroidal-cell carcinomas of the testicle in that 
both contain remnants of other tissue elements — 
cartilage, bone and glands. I share the opinion of 
many pathologists that this is a teratoma of the pineal 
gland, one element of which has become malignant. 
This would explain the extreme radiosensitivity of 
the tumors, a property that is also characteristic of 
the closely related seminoma of the testicle and, Dr. 
Castleman tells me, of some teratomas of the medias- 
tinum. It also explains the fact that many of these 
tumors have been associated with precocious sexual 
development in the male. Those who have written 
on the subject of dysgerminomas and seminomas 
point out the frequency with which hermaphroditism 
and pseudohermaphroditism has occurred in the 
female. 

In attempting to correlate pathological findings 
with the symptoms I should stress the hemorrhage 
and the hydrocephalus. Surely, the headaches were 
due to one or the other of these conditions. The his- 
tory suggests that the hemorrhage in this tumor ante- 
dated the operation. It may have caused the pre- 
cipitous development of coma and the patient’s 
death, as Sir Geoffrey has suggested. The unsteady 
gait could well be explained by downward pressure of 
the pinealoma on a superior cerebellar peduncle. It 
may have been the result of the hydrocephalus. The 
blurred vision and transitory blindness is not ex- 
plained satisfactorily, nor has it been in other cases 
of hydrocephalus. Whether it represented an acute 
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hydrocephalus with downward pressure on the floor 
of the third ventricle on the optic chiasm or whether 
there was pressure on the superior quadrigeminal 
plate and the lateral geniculate bodies or was due to 
acute compression of optic nerves by perineural 
hydrostatic pressure, I cannot say. It is unlikely that 
acute papilledema of such short duration could have 
caused such severe obscuration of vision. The limita- 
tion of upward gaze may have been due to the com- 
pression of the superior colliculus by the tumor or to 
the surgical procedure. 

Dr. Sweet: I wonder if we have made clear the 
spectacular decline in the patient’s condition in the 
twenty-four hours before he was operated on. He 
had had good visual acuity and suddenly became al- 
most blind. That was what led us to operate on him 
so soon after admission. It seems to me that the 
clinical history fits in rather well with the concept 
that he had at least three successive hemorrhages, the 
initial episode being abrupt in onset, with the midline 
occipital headache, the second, occurring in the hos- 
pital and Icading to the sudden change in the visual 
acuity, and the third, which broke out of the confines 
of the pia and tissue surrounding the tumor and 
poured directly into the ventricles, again striking out 
of a clear sky on the seventh postoperative day while 
he was convalescing satisfactorily. I do not know 
whether or not one has the impression that we 
damaged the tumor at the time of the operation. 
The tentorium was between us and the base of the 
tumor. 

Dr. Avams: It is difficult to reconstruct these 
events from the pathology. The hemorrhage ap- 
peared fresh and not of three weeks’ standing, but 
the recent bleeding was so extensive that it may have 
destroyed all such evidence of the original hemor- 
rhage. I suppose the question will never be answered. 
One cannot say that the bleeding was postoperative 
because of the interval of seven days between opera- 
tion and the last and fatal hemorrhage. Of course, 
the repeated tapping of the ventricles, with the re- 
duction of pressure, could have started up the bleed- 
ing in a very highly cellular tumor with fragile ves- 
sels. I forgot to add that there were many sub- 
ependymal hemorrhages such as we see after ventricu- 
lar decompression. I should suppose that something 
like that happened rather than anything else. 

Dr. CASTLEMAN: At the time of operation, would 
you not have seen hemorrhage? 

Dr. Sweet: I should have seen hemorrhage in 
the aqueduct because I had a good view of it. 

Dr. CastLeEMAN: I meant in the tumor itself. 

Dr. Sweet: No; the tumor was on the top of the 
tentorium away from my view. The whole tentorium 
intervened between my field and the tumor. 

Dr. Apams: There were only a few hundred red 
cells in the ventricular fluid when the first ventriculo- 
gram was done. It is difficult to say whether that is 
the amount that may occur with any ventricular tap. 
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Dr. HANELIN: Dr. Adams, do you suspect that as 
the result of the hemorrhage, the tumor became con- 
siderably larger than it was before the last episode of 
bleeding? Certainly, I should expect that ordinarily 
a 2-cm. mass of the pineal would be very clearly vis- 
ible in the x-ray film. Ordinarily, a pinealoma is 
clearly visible in the ventriculogram, which in this 
case was quite satisfactory. The pineal mass is border- 
line; it may be slightly larger than normal, but it 
certainly does not begin to approximate a 2-cm. 
lesion. 

Dr. Apams: I cannot say; you may be correct in 
assuming that the tumor had been rapidly enlarged 
to about the size we found, and then had critically 
obstructed the outflow of cevebrospinal fluid and 
caused hydrocephalus. I must compliment Sir Geof- 
frey on his lucid discussion of the clinical data. More 
accurate diagnosis seems to be impossible from the 
data. 

Sir Georrrey: The interesting point is that the 
lesion should have been in that area to produce those 
eye changes and the decerebration. It does do that 
beautifully so that the neurophysiology was worked 
out clinically more correctly. We had a woman who 
had fever after childbirth. The physicians “got her 
right” and sent her home in three weeks. A week 


after that she began having fits on the left side 
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of the body that were nearly continuous. She re- 
covered in two days, then suddenly became decere- 
brate and died within twenty-four hours. At post- 
mortem examination she had thromboses of the veins 
over the cortex on the right side — the superior longi- 
tudinal sinus and the lateral sinus were completely 
thrombosed. The vein of Galen, too, was thrombosed, 
with thrombosis to the brain stem at the level of the 
quadrigeminal plate, and it was this last that had 
produced the decerebration. I was looking for a le- 
sion at about the level of the classic decerebration 
that would produce that neurologic picture. That 
is what you have shown us. I have seen pinealomas 
metastasize all over the meninges, but I do not recol- 
lect one of these that bled in my own collection of 
more than 3000 brain tumors. This certainly was a 
highly instructive case, and I am obliged to Dr. 
Adams for his interesting discussion of the pathology. 
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INTERNATIONAL PROGRAM FOR WOMEN 
PHYSICIANS 


NEARLY a century ago, during the darkest period 
of the Civil War, the New England Hospital was 
founded in Boston as the New England Hospital for 
Women and Children — by women and for the care 
and training of women. Probably the most inspired 
person in promoting the establishment of this unique 
institution was the Polish-born Dr. Marie Zakrzewska 
who was also instrumental in founding, with the 
pioneer Blackwell sisters, the New York Infirmary 
for Women and Children. 

The expressed purposes of the New England Hos- 
pital, under the terms of its incorporation, were the 
advancement of women physicians, the medical care 
of women and the training of nurses. In the last re- 
spect it was truly a pioneer, for ten years after the 
founding of the hospital the country’s first organized 
training school for nurses was established within its 
walls. Linda Richards, “America’s First Trained 
Nurse,” received her diploma here in 1873 and went 
on to the organization and direction of the training 
school at the Massachusetts General Hospital. 

During the course of its many years of service the 
New England Hospital has tried to keep abreast of 
the times and still preserve its original purposes. In 
the maintenance of the most specialized of these — 
the advancement of women physicians — it remains 
one of a very small group in which the active-staff 
positions are held by women, men being included only 
on its courtesy and consulting staffs. 

In line with this function there has now been es- 
tablished at the hospital a unique “International 
Educational Program,” available to qualified women 
physicians from other countries and geared especially 
to their needs — social and economic as well as medi- 
cal. These physicians, while benefiting from the 
various aspects of the training, will serve the New 
England Hospital in the capacity of house officers 
and contribute to the quality of its service to the 
community. 

All applicants under the program must have a 
basic working knowledge of English, and all, except 
those from Canada and the British Isles, must have 
completed a year’s internship in their own country. 
The application, including the applicant’s medical- 
school curriculum, must be submitted to the Hospital 
before January 1 of any year for a twelve-month ro- 
tating internship to commence on July 1. Immediate- 
ly preceding the internship a month’s indoctrination 
and orientation period at the Hospital is required. 
This period includes an intensive course in English 
including medical terminology, a familiarization 
with drugs and medications and demonstrations of 
medical technics. 

A thirty-six-week course in basic sciences and cur- 
rent advances in medicine is to be made part of the 
curriculum, and clinical conferences and field trips 
to outstanding local hospitals are in the planning. 
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On the economic side the medical staff of the hos- 
pital intends to offer ten scholarships up to a total of 
$5000 a year to improve the opportunity for par- 
ticipation in the program of all qualified applicants, 
regardless of economic status. 

It is believed that by such a program the New 
England Hospital will help to demonstrate the value 
of democracy in education and make its own contri- 
bution to the progress of education on a world-wide 
basis. 


GROUP HEALTH INSURANCE AT HARVARD 


Harvarp University announces its own baby Blue 
Cross—Blue Shield health plan to go into effect for 
its 10,000 students next fall. Under the plan, accord- 
ing to a release from the University News Office, a 
single fee for all students will provide a comprehensive 
medical service, including infirmary and hospital care 
anywhere in this country or abroad. 

An annual fee of $56.50 will cover the service, 
which can be continued through the summer vacation 
period for an additional five-dollar bill and extended 
to cover the student’s family by the payment of addi- 
tional premiums — $26.00 for a wife and $23.75 for 
the children, maternity benefits included. All special 
charges will be abolished, care of students admitted 
to local hospitals will be incorporated into the pro- 
gram, and increased facilities for dealing with emo- 
tional problems will be provided. 

The plan is based on the one tried out at the Har- 
vard Medical School, the School of Dental Medicine 
and the School of Public Health over the last two 
years, and the fee was established as a result of the 
experience with these graduate schools. The insurance 
features include hospital board and room at $17 a day 
up to a maximum of $1,000 per incident, a variable 
schedule of operating fees up to $300, a consultation 
fee of $25 for each illness if requested by the Univer- 
sity Health Service and an allowance of $50 for medi- 
cal services for an injury occurring outside of Metro- 
politan Boston. 


STATE TUMOR DIAGNOSIS SERVICE 
IN NEW QUARTERS 


Forty years ago the knowledge of cancer was 
much more fragmentary than today and the criteria 
for its diagnosis were very poorly established. In 
1912 the Harvard Cancer Commission recognized 
the difficulties and the poor diagnostic facilities that 
existed for the sufferers from cancer in the State. At 
that time, with the stimulus of Dr. John Collins 
Warren and the skill in pathology of Dr. E. E. Tyzzer, 
the Cancer Commission informally made available 
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diagnostic pathological consultative services. By 1918 
these services had proved so useful that a formal 
arrangement was made with the Massachusetts De- 
partment of Public Health, to establish, under the 
guidance of the Harvard Cancer Commission and in 
the Collis P. Huntington Memorial Hospital, a diag- 
nosis service to which any physician in the State 
could send pathologic material for diagnosis in cases 
of suspected tumor. 

This service proved to be increasingly valuable and 
popular, particularly to physicians without ready 
access to pathological facilities. 

One incidental though valuable aspect of the 
Tumor Diagnosis Service has been that, as the worth 
of pathological diagnosis became appreciated in the 
field of cancer, the need for pathological diagnosis in 
other fields became apparent. In locality after locality 
the Service was increasingly utilized until the need 
for a full-time on-the-spot pathologist became appre- 
ciated, and a pathological laboratory was established. 
(This has happened again and again in areas of the 
State and is still happening.) However, the shortage 
of pathologists and the cost of establishing patho- 
logical laboratories, particularly in the smaller com- 
munities, made it difficult for such service to be 
widely available, and the need for the Tumor Diag- 
nosis Service still exists. 

There is no sure means of the diagnosis of cancer 
other than microscopical examination, and there is 
considerable evidence that this will continue to be 
so for many years to come. As suspicious lesions 
are detected earlier, the clinical diagnostic problems 
become more difficult and pathological diagnosis 
more essential. 

During the past year over 1200 Massachusetts 
physicians used the Tumor Diagnosis Service. Be- 
cause the Service almost entirely depends on postal 
facilities for transmission of specimens and reports, 
its operation other than in a key postal area entails 
added delay for patient and physician alike, so it has 
been desirable to maintain its activities in Boston. 

For many years the Service has been guided by 
Dr. Shields Warren and Dr. Olive Gates through its 
migrations from the Huntington Hospital to the Har- 
vard Medical School and from there to the Cancer 
Research Institute of the New England Deaconess 
Hospital. In July, 1955, the Harvard Cancer Com- 
mission delegated the responsibility for the opera- 
tion of the Service to an experienced pathologist, 
Dr. John P. Ayer, with Dr. Gates and Dr. Warren 
remaining as consultants. On August 4 space became 
available at the Lemuel Shattuck Hospital, and the 
Service moved there, adding another contribution to 
the study of chronic disease that the Lemuel Shattuck 
Hospital renders to the Commonwealth. 

It goes without saying that the Service in its new 
location will have continued success in providing 
diagnostic aid to citizens and physicians of the Com- 
monwealth who require its help. 
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ANOTHER BLUE CROSS-BLUE SHIELD 
FIRST 


Less than a year after announcing the pioneer 
Prolonged Illness Certificate, Blue Cross and Blue 
Shield, without any increase in subscription charges, 
have made effective another important innovation in 
the form of benefits for x-ray examinations and labo- 
ratory determinations undertaken on ambulatory pa- 
tients in the physician’s office, in the hospital out- 
patient department or in the hospital when the pa- 
tient is admitted for diagnosis. 

On the premise that a large percentage of diag- 
nostic procedures can be covered in full because they 
are related directly to an unpredictable event, an 
unpleasant experience, or both, several broad classifi- 
cations of events and conditions have been estab- 
lished for which “full credit” is extended for asso- 
ciated x-ray examinations and laboratory determina- 
tions. For the remainder, a generous “partial-credit” 
arrangement has been devised under which the pa- 
tient pays a predetermined percentage of the total 
scheduled amount. 

The addition of diagnostic coverage to their basic 
contracts and to their prolonged-illness contract now 
leaves Blue Cross and Blue Shield with only home 
and office calls for minor, nonsurgical services to 
consider. Whether or not such services should be 
covered is still debatable, but if they should be it is a 
safe guess that Blue Cross and Blue Shield in Mas- 
sachusetts will find a satisfactory way to do it. A 
more detailed description of the new coverage will be 
found elsewhere in this issue of the Journal. 


We alluded, in a late number, to the want of 
privies and urinals, so situated that the inhabi- 
tants of our crowded streets might avail them- 
selves of them, instead of converting our high- 
ways into receptacles of filth, and endangering 
public morals, as well as health and comfort. 

Boston M. & S. J., Oct. 11, 1855 


MASSACHUSETTS 
MEDICAL SOCIETY 


COMMITTEE ON MATERNAL WELFARE 


RUPTURE OF THE UTERUS, WITH HEMORRHAGE 
AND SHOCK 


A twenty-seven-year-old gravida V, para III, was 
admitted at term in early labor. She was obese and 
had had excessive weight gain with all three prior 
pregnancies, delivering babies weighing as much as 
4.2 kg. and gaining 22.7 kg. with one pregnancy. She 
was Rh negative, with a rising titer of antibodies, 
but her weight rose only from 82.1 to 89.8 kg. in the 
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current pregnancy and she experienced an otherwise 
uneventful course. 

Admitted at 6 a.m. in early labor, she had intact 
membranes; no fetal heart beat was heard. However, 
preparations were made to tranfuse the baby, 1 liter 
of Rh-negative blood being on hand. 

Twelve hours later the moderate crown presenta- 
tion was observed, and after nitrous oxide, oxygen 
and ether anesthesia she was delivered by Ritgen’s 
maneuver of a stillborn erythroblastotic infant weigh- 
ing 5 kg. The shoulders were very large, and a great 
deal of suprafundic pressure was required for their 
delivery, which was accomplished with the posterior 
shoulder coming first and without intravaginal ma- 
nipulation. The right mediolateral episiotomy did 
not extend, and although there was no excessive 
bleeding, an intravenous drip of oxytocin was started 
as a precautionary measure after immediate, spon- 
taneous delivery of the placenta and secundines. The 
fundus appeared normal. 

There had been 8 rapidly consecutive deliveries in 
the preceding hours at this hospital, with a conse- 
quent personnel shortage. In accordance with rules 
the patient was kept on the delivery table with a 
nurse guarding the fundus after delivery. The anes- 
thetist’s last record of blood pressure was 120 systolic, 
80 diastolic, but there are no further notes until three 
hours later, when the patient returned to the ward 
in profound shock. It was nearly an hour more be- 
fore blood was running, although the resident acted 
promptly and vigorously when notified. In his opin- 
ion she lapsed into shock shortly after delivery, but 
this was not recognized or called to his attention. 
Despite heroic efforts and multiple transfusions her 
condition deteriorated, and she died. Pelvic exami- 
nation a few minutes before death revealed a large 
rupture of the lower uterine segment. Autopsy con- 
firmed this and showed free blood in the abdomen. 

This case was classified as a preventable death due 
to hemorrhage, shock and a ruptured uterus, all three 
of these items being avoidable. 

Atony should be (and, in this case, was) suspected 
when excessively large fetuses are born particularly 
to multiparas, and this condition was admirably 
avoided. However, serious trauma to the birth canal 
should be just as assiduously suspected, and the 
uterus explored by an experienced operater. In the 
case under discussion such an examination would 
have saved the patient’s life. Even without this, how- 
ever, it is clear that she had been neglected during 
the three hours between delivery and the discovery 
of the profound shock. These three hours represent 
the last opportunity for saving her life, and although 
the physician in charge bore the responsibility, the 
hospital must accept some responsibility for not hav- 
ing notified him earlier of her condition, Absence of 
visible bleeding does not mean automatically a good 
pulse and blood pressure, even with a good fundus. 


Joun Ficcts Jewett, M.D. 
Chairman 
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BLUE CROSS-BLUE SHIELD 
COVERAGE OF DIAGNOSTIC SERVICES 


THERE is a widespread belief that x-ray examina- 
tions and laboratory determinations undertaken on 
ambulatory patients are so subject to abuse that they 
cannot be covered effectively by a plan for medical 
or hospital care that uses the fee-for-service method 
of payment. Not convinced that this is true, repre- 
sentatives of Blue Cross and Blue Shield have worked 
for more than a year with the Blue Shield Fee Com- 
mittee on Radiology, representatives of Blue Cross 
participating hospitals and others in an effort to 
evolve an approach that would accomplish the fol- 
lowing: 

Expand the scope of Blue Cross and Blue Shield 
coverage of x-ray examinations and laboratory de- 
terminations for patients who need such services 
but who are not sick enough to be hospitalized. 

Expand the level of Blue Shield coverage of 
x-ray examinations beyond the present limits of $15 
under Plan A and $25 under Plan B. 

Provide equivalent coverage for x-ray examina- 
tions and laboratory determinations undertaken on 
ambulatory patients in the physician’s office, in the 
hospital outpatient department or in the hospital 
when the patient is admitted for diagnosis. 


Blue Cross covers x-ray examinations and _ labo- 
ratory determinations performed on a hospitalized bed 
patient undergoing treatment. It also provides benefits 
for these services in the emergency ward of a hospital 
within twelve hours of an accident and in the out- 
patient department when surgery is involved. Sub- 
ject to a maximum of $15 per illness or injury under 
Plan A and $25 under Plan B, Blue Shield covers 
X-ray examinations undertaken in conjunction with 
medical, surgical or obstetric services. In no case does 
Blue Shield duplicate Blue Cross coverage, and there 
are no Blue Shield benefits for laboratory determina- 
tions. 

Out of the experience that Blue Cross and Blue 
Shield have derived from administering the coverage 
described above, it was possible to lay down certain 
principles that served as the basis for subsequent de- 
velopment of a diagnostic rider to the basic Blue 
Shield contract. These are as follows: 

1. Certain x-ray examinations and laboratory deter- 
minations can be covered in full because they are re- 
lated directly to an unpredictable event, an unpleasant 
experience, or both. People do not have accidents or 
undergo cystoscopies in order to get x-ray benefits nor 
do many people enjoy being in the hospital. For these 
reasons it is possible to provide “Full Credit” for x-ray 
examinations and laboratory determinations: 


a. That in the case of a hospitalized bed patient 
are related directly to a major surgical procedure or 
a major endoscopic procedure carried out during the 
same period of covered hospitalization. 

b. That in the case of a hospitalized bed patient 
with an established diagnosis are undertaken to reveal 
the progress of definitive medical treatment carried out 
during the same period of covered hospitalization. 
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c. That in the case of a non-hospitalized patient 
are undertaken immediately following an accident to 
determine the extent of a resultant acute injury or that 
are undertaken subsequent to an accident to determine 
the current status of a recent fracture except that no 
credit in excess of $50.00 per member should be pro- 
vided in connection with any one accident. 

d. That in the case of a non-hospitalized patient 
are undertaken to determine the relationship between 
fetus and pelvis during current pregnancy. 

e. That in the case of a non-hospitalized patient 
are undertaken in conjunction with a laryngoscopy, 
bronchoscopy, esophagoscopy, gastroscopy, cystoscopy, 
myelography, or a similar major diagnostic procedure. 

f. That in the case of a non-hospitalized patient 
are undertaken within 90 days following discharge 
from the hospital to determine the current status of 
the condition for which the member was treated while 
in the hospital except that no credit should be pro- 
vided for more than two such examinations in connec- 
tion with any single period of hospitalization. 

2. X-ray examinations and laboratory determinations 
that are not related directly to an unpredictable event, 
an unpleasant experience, or both, may be subject to 
abuse by patient, physician, or both, and some form of 
partial payment by the patient must be required if such 
services are to be covered at all. For this reason all x-ray 
examinations and laboratory determinations not covered 
by “Full Credit” should be covered by “Partial Credit” 
as follows: 

a. For x-ray examinations undertaken during any 
period of not more than seven (7) consecutive days, 
the member should pay the greater of $15.00 or 25 per 
cent of the total amount derived from the applicable 
Blue Shield Schedule of Fees. 

b. For laboratory determinations undertaken dur- 
ing any period of not more than seven (7) consecutive 
days the member should pay the greater of $10.00 or 
25 per cent of the total amount derived from the ap- 
plicable Blue Shield Schedule of Fees. 

3. Small claims do not impose financial hardship 
upon the patient. Furthermore they are expensive to 
handle. It costs just as much to process a $10.00 claim 
as it does to process a $300.00 claim. For these reasons 
small claims should be eliminated in the “Partial Credit” 
category where utilization is at the discretion of the 
physician, patient, or both, by requiring the member to 
pay not less than $15.00 for x-ray examinations and 
$10.00 for laboratory determinations undertaken during 
any seven-day period. 

4. With any new program it is wise to establish maxi- 
mum liabilities. It is felt that in the “Partial Credit” 
category $150.00 under Plan A and $225.00 under Plan 
B per member per calendar year for x-ray examinations, 
laboratory determinations, or both, would be ample and 
still protect Blue Cross and Blue Shield. 

5. In order to discourage unwarranted increases in 
the cost of medical care, fee schedules should be utilized. 
For this reason, the Blue Shield Schedules of Fees should 
be employed. 

6. The Blue Shield service benefit concept should 
apply to any x-ray examination or laboratory determina- 
tion that involves the direct interpretation of a physician. 

7. No benefits should be provided for x-ray exami- 
nations or laboratory determinations made in conjunction 
with periodic health examinations or unless the member 
has unequivocal signs or symptoms of disease or injury 
requiring such services. Companies that make routine 
periodic health examinations available to their execu- 
tives or other employees should not be subsidized by Blue 
Cross and Blue Shield. 

8. Merely because benefits are available, unqualified 
and unequipped physicians should not be permitted to 
extend the scope of their Blue Shield practice through 
the installation of expensive equipment that may be ob- 
tained readily on a rental or lease basis. 

9. Specialists in radiology and pathology should not 
be permitted to refer patients to themselves. 


: 
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For financial reasons the foregoing principles are 
currently embodied in a rider to the basic Blue Shield 
contract that became effective on September 1, 1955. 
However, by July 1, 1956, it is anticipated that proper 
allocation of liability will be made between Blue 
Shield and Blue Cross and that all the diagnostic 
benefits provided by the two corporations will be in- 
cluded in a single joint Blue Cross-Blue Shield cer- 
tificate. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR AUGUST, 1955 


RESUME 
DIsEAsE Avuc. Seven-Year 
1955 1954 MEDIAN 

Chancroid 1 2 1 
Chicken pox ... 154 121 163 
0 1 6 
Dog bite .........:...... 1217 1525 1238 
Dysentery, bacillary 22 15 7 
Encephalitis, infectious ..... es 3 3 3 
German measles ..................... 49 74 74 
201 181 258 
Granuloma inguinale .......... 0 0 0 
Hepatitis, infectious ............... 34 87 23* 
Lymphogranuloma venereum 0 1 1 

2 4 2 1 
Measles ...... 135 708 317 
Meningitis, meningococcal ... 5 3 3 
Meningitis, Pfeiffer bacillus .. 1 2 2 
Meningitis, pneumococcal ...... 2 0 0 
Meningitis, staphylococcal 0 0 0 
Meningitis, streptococcal ....... 0 0 0 
Meningitis, undetermined ...... 6 5 5 
Mumps ....... 216 455 342 
Poliomyelitis 1727 234 109 
Salmonellosis .... 51 33 2 
Scarlet fever ...... 51 80 5 
richinosis _.... 
Tuberculosis, pulmonary _......... 216 238 186 
Tuberculosis, other forms 14 17 13 
Typhoid fever .. asian 1 2 3 
Undulant fever ............ 0 1 1 
Whooping cough ............ Eee 84 159 166 

*Six-year median. 

CoMMENT 


Diseases below the seven-year median were chicken pox, 
diphtheria, German measles, measles, mumps, scarlet fever, 
typhoid fever and whooping cough. 

For only the second time in the history of this state, no 
cases of diphtheria were reported during the month of 
August. 

In only one other year (1953) was only a single case of 
typhoid fever reported during the month of August. The 
highest figure for this month was 803 cases recorded in 
August, 1910. : 

The 84 cases of whooping cough reported constituted the 
lowest figure for this disease for the month of August in 
the State’s history. ; 

Diseases above the seven-year median were bacillary dys- 
entery, infectious hepatitis, poliomyelitis and salmonellosis. 

Although infectious hepatitis was above the seven-year 
median for August, it was at its lowest level since July, 1952. 

During August poliomyelitis reached its highest figure for 
any month in the history of the State. 


GrooGrAPHIC DISTRIBUTION OF CERTAIN DISEASES 


The following diseases were reported from the commu- 


nities named: 

Dysentery, bacillary: Danvers, 1; Marblehead, 1; North- 
ampton, 1; Springfield, 1; Tewksbury, 1; Waltham, 17; 
total, 22. 

Encephalitis, infectious: Chicopee, 1; Mendon, 1; Need- 
ham, 1; total, 3. 
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Hepatitis, infectious: Belchertown, 1; Boston, 3; Brock- 
ton, 1; Brookline, 1; Concord, 1; Dover, 1; Easton, 1; Fall 
River, 1; Gardner, 2; Gloucester, 1; Haverhill, 2; Holyoke, 
1; Lowell, 1; Marlboro, 1; Mashpee, 1; Medford, 1; Need- 
ham, 1; New Bedford, 1; Newton, 1; Pittsfield, 3; Saugus, 
1; Somerville, 1; Springfield, 1; Waltham, 1; Warren, 1; 
West Springfield, 2; Westford, 1; total, 34. 

Malaria: Boston, 1; Chelsea Naval Hospital, 2; Wellesley, 
1; total, 4. 

Meningitis, meningococcal: Hingham, 1; Malden, 1; 
Methuen, 1; New Bedford, 1; Woburn, 1; total, 5. 

Meningitis, Pfeiffer bacillus: Worcester, 1. 

Meningitis, pneumococcal: Marion, 1; Revere, 1; total, 2. 

Meningitis, undetermined: Cambridge, 2; Haverhill, 1; 
Lowell, 1; Springfield, 1; Waltham, 1; total, 6. 

Meningitis, Escherichia coli: Holden, 1. 

Poliomyelitis: Abington, 4; Acton, 1; Acushnet, 1; 
Adams, 1; Agawam, 5; Amesbury, 2; Amherst, 2; Andover, 
6; Arlington, 12; Athol, 13; Attleboro, 7; Auburn, 2; 
Avon, 2; Barnstable, 6; Barre, 2; Bedford Air Force Base, 
3; Bedford, 7; Bellingham, 1; Belmont, 3; Beverly, 11; 
Blackstone, 2; Boston, 406; Bourne, 1; Braintree, 30; 
Bridgewater, 4; Brockton, 51; Brookline, 18; Burlington, 4; 
Cambridge, 21; Canton, 5; Charlton, 3; Chatham, 1; 
Chelmsford, 1; Chelsea Naval Hospital, 1; Chelsea, 13; 
Chicopee, 8; Clinton, 5; Cohasset, 9; Concord, 6; Danvers, 
9; Dedham, 11; Deerfield, 3; Dennis, 1; Dighton, 1; Dover, 
1; Dracut, 4; Duxbury, 4; East Bridgewater, 3; East Brook- 
field, 1; Easthampton, 1; East Longmeadow, 2; Easton, 12; 
Essex, 1; Everett, 7; Fairhaven, 8; Fall River, 12; Falmouth, 
6; Fitchburg, 9; Fort Devens, 2; Foxboro, 6; Framingham, 
20; Franklin, 3; Gardner, 4; Gloucester, 4; Great Barring- 
ton, 2; Greenfield, 2; Groton, 1; Hadley, 1; Hamilton, 3; 
Hancock, 1; Hanover, 6; Hanson, 2; Harwich, 1; Haver- 
hill, 4; Hatfield, 1; Hingham, 10; Holbrook, 10; Holliston, 
2; Holyoke, 1; Hopedale, 7; Hudson, 14; Hull, 13; Ips- 
wich, 3; Kingston, 2; Lawrence, 8; Lee, 3; Leicester, 3; 
Lenox, 4; Leominster, 6; Lexington, 7; Littleton, 2; Lowell, 
3; Lunenburg, 3; Lynn, 28; Lynnfield, 4; Malden, 10; Man- 
chester, 2; Mansfield, 3; Marblehead, 4; Marion, 4; Marl- 
boro, 6; Marshfield, 10; Medford, 18; Medway, 3; Mel- 
rose, 8; Mendon, 1; Methuen, 3; Middleboro, 13; Milford, 
13; Millis, 1; Milton, 4; Montague, 1; Mount Washing- 
ton, 1; Natick, 14; Needham, 31; New Bedford, 16; New- 
buryport, 1; Newton, 50; Norfolk, 1; Northampton, 9; 
North Attleboro, 6; Northboro, 3; Northbridge, 2; North 
Reading, 2; Norton, 3; Norwood, 11; Orleans, 3; Oxford, 
1; Palmer, 1; Peabody, 15; Pembroke, 4; Petersham, 1; 
Pittsfield, 8; Plainville, 1; Plymouth, 21; Plymptom, 1; 
Quincy, 87; Randolph, 9; Raynham, 3; Reading, 5; Reho- 
both, 3; Revere, 14; Rockland, 5; Salem, 12; Sandwich, 2; 
Saugus, 4; Scituate, 11; Sharon, 3; Shrewsbury, 2; Somer- 
set, 3; Somerville, 18; Southboro, 2; Southbridge, 4; South 
Hadley, 6; Southwick, 1; Springfield, 11; Sterling, 1; 
Stoneham, 3; Stoughton, 9; Swampscott, 2; Taunton, 11; 
Templeton, 1; Tewksbury, 4; Townsend, 1; Tyngsboro, 3; 
Upton, 2; Wakefield, 10; Walpole, 14; Waltham, 13; Ware- 
ham, 2; Watertown, 15; Wayland, 14; Wellesley, 11; Wen- 
ham, 2; Westboro, 1; West Bridgewater, 1; Westfield, 3; 
Westport, 1; West Springfield, 3; Westwood, 11; Wey- 
mouth, 47; Whitman, 1; Wilbraham, 1; Williamstown, 2; 
Wilmington, 1; Winchester, 3; Winthrop, 18; Woburn, 7; 
Worcester, 16; Wrentham, 3; Yarmouth, 3; total, 1727. 

Salmonellosis: Agawam, 1; Barnstable, 1; Boston, 8; 
Brockton, 1; Brookline, 2; Burlington, 1; Cambridge, 2; 
Chicopee, 1; Fitchburg, 1; Haverhill, 3; Hopkinton, 1; 
Malden, 2; Needham, 1; Newton, 5; Rockport, 1; Somer- 
ville, 1; Springfield, 1; Waltham, 3; Watertown, 8; Wel- 
lesley, 1; Westfield, 1; Worcester, 5; total, 51. 

Tetanus: Boston, 1; Chicopee, 1; Randolph, 1; total, 3. 

Trichinosis: East Longmeadow, 1. 

Tularemia: Chilmark, 1. 

Typhoid fever: Springfield, 1. 


BOOK REVIEWS 


When Minds Go Wrong. By John M. Grimes, M.D. 8°, 
cloth, 246 pp., with frontispiece. New York: Devin-Adair 
Company, 1954. $3.50. 


: 
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Since 1900 the general public has become greatly inter- 
ested in the subject of mental illness. This is a very healthy 
sign because in the past ignorance concerning the facts 
about mental illness has been an obstacle to treatment and 
progress. 

This special book, written by a man who has personally 
made careful investigation of public and private mental hos- 
pitals throughout the United States, attempts, with an al- 
most missionary zeal, to find facts and put them in the 
author’s own words into print for all to read. The book is 
particularly interesting to the degree that it reports his 
findings about the mentally ill and their care in mental hos- 
pitals. It is a poignant book, not written in the spirit of 
Pollyanna, but more with the point of view of Hogarth or 
Dickens, who first saw and documented Bedlam. There 
are some unpleasant facts in this book, but Dr. Grimes 
presents them in such a way that they may prove a spur 
to correction and better understanding of the many situ- 
ations in state and private mental hospitals that need to be 
remedied. He deals particularly with the principles and the 
performance that he has observed. He also mentions the 
“pretentions,” which come close to the legend of the 
Emperor’s clothes. The most valuable chapter deals with 
the problems now pressing on the care of the mentally ill. 
This involves politics, medicine, law, public information, 
finance and the crucial problems of overcrowding, adequate 
personnel and good organization. One cannot put down 
this book with an easy heart. Properly interpreted, it may 
do much to help advance the cause of mental health in 
practical ways. The book ends with an extremely inter- 
esting chapter called “Prediction.” It discusses the state 
hospital of tomorrow. Psychiatrists and physicians, as well 
as anyone interested in mental health, would do well to 
read Dr. Grimes’s ‘“‘Prediction.” 


Moors, M.D. 


Chirurgie rtu a patra. By Prof. Dr. Frantigek 
Burian. 8°, cloth, 302 pp., with 364 illustrations. Praha: 
St&tni Zdravotnické Nakladatelstvi. Vazany vytisk K&s 69,- 

This monograph is written by a European surgeon emi- 
nent in the field of cleft palate and harelip. Though concise, 
it embodies the more important and progressive points of 
interest to all devoted to this field of medicine. In his in- 
troduction the author emphasizes the social problems posed 
by the increasing number of cases of cleft palate and hare- 
lip and encourages research into the preventive aspects of 
this subject. 

The different types of clefts are demonstrated in a large 
series of photographs, and two main genetically different 
groups are identified. 

In discussing the pathological anatomy and physiology 
of the parts affected, the author concludes that clefts do 
not represent a simple failure of fusion of embryonic facial 
processes but that there is a defect of tissue on both sides 
of the cleft as well as a reduced growth potential. He agrees 
with other authors on the subject regarding the inadequacy 
of the mesoderm as the basic cause of clefts in a chapter 
on etiology and suggests an international investigation 
into etiology that might eventually result in adequate pre- 
ventive measures, 

A special chapter discusses the secondary deformities of 
the upper jaw and alveoiar processes as well as the in- 
fluences responsible, the two most important of which are 
the actual deficiency of tissue and the reduced capacity 
of growth, possibly due to surgical trauma. 

The “collective” treatment of cleft palate is urged — that 
is, the surgeon, the pediatrician, the stomatologist, the 
psychologist and the speech therapist should all work to- 
gether, a view that has already become recognized in this 
country. 

The author’s operative procedures do not radically dif- 
fer from those generally accepted by cleft-palate surgeons 
in this country. He operates on the average patient with 
cleft palate at about two years of age but advises post- 
ponement in the more extensive cases until the age of five 

ears, 
Since the publication of Victor Veau’s book on cleft 
palate and cleft lips in 1930 the work on this subject by 
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Dr. Burian is a very important contribution from European 
colleagues. Unfortunately, it is published in the Czecho- 
slovakian language, with which few people are acquainted. 
It is a book that should be translated into English so that 
more English-speaking people can read it. 


V. H. Kazanyran, M.D. 


Progress in Allergy. Vol. 4. Edited by Paul Kallés, Helsing- 
borg. 8°, cloth, 520 pp., with illustrations and tables. Bos- 
ton: Little, Brown and Company, 1955. $20.00. 

The fourth volume of Progress in Allergy possesses the 
same faults and virtues of its three predecessors. With the 
use of Taliaferro’s table of connective-tissue cells involved 
in immune reactions, Dr. Kallés discusses the broad basis of 
such reactions and their relation to allergy. Dr. Bohrod 
writes a learned paper on the histology of allergic and re- 
lated lesions. R. L. Mayer describes group sensitization to 
compounds of quinone structures. Raffe] gives a detailed 
analysis of delayed hypersensitivities. The biosynthesis of 
adrenal steroids is delineated by Pincus, and the functional 
inter-relations between the anterior pituitary gland and the 
adrenal cortex by Engel. Dougherty postulates the mecha- 
nisms of action of adrenocortical hormones in allergy. Re- 
spiratory-tract allergy to fungous spores is described in full 
by Maunsell. 

Each of these papers is undoubtedly erudite. The bibli- 
ographies are complete. Except, however, for occasional 
flashes of insight in the papers by Bohrod, Engel, Mayer and 
Pincus, most of the articles are, in truth, rather dull, giving 
the impression of having been written by experts who 
know “more and more about less and less.” None of the 
papers are in any sense integrated with the others. The 
expert in each field will learn little that is new. For the 
nonexpert, there is more here than he is likely to want to 
know. As a reference book, this volume might find oc- 
casional use. It does not, however, represent “progress in 
allergy,” and what it represents is certainly overpriced. 


ETHAN ALLEN Brown, M.D. 


NONCLINICAL NOTES 


MASSACHUSETTS TRUDEAU SOCIETY 


At a meeting of the Massachusetts Trudeau Society the 
following officers were elected for 1955-1956: president, 
Dr. Edward J. Welch; vice-president, Dr. Norman J. Wil- 
son; secretary-treasurer, Dr. Kenneth T. Bird. 


NOTICES 
NEW ENGLAND PEDIATRIC SOCIETY 


A meeting of the New England Pediatric Society will be 
held in the auditorium of the Jimmy Fund Building, 35 
Binney Street, Boston, on Wednesday, October 26. There 
will be a clinicopathological conference during the morn- 
ing, and a scientific session in the afternoon. The evening 
speaker will be Dr. Wilburt C. Davison, who will talk on 
“Comparison of Child Care by American and British 
Methods.” 


MASSACHUSETTS HEART ASSOCIATION 

A series of meetings to be known as “Stump the Cardi- 
ologist” will be offered by the Massachusetts Heart Associ- 
ation during the academic year 1955-1956. 

At each meeting the cardiologist will define briefly some 
area of cardiology and invite the audience to submit written, 
unsigned questions for him to answer. He will be assisted 
by two general-practice physicians serving as moderators. 

The six meetings will be held at 8:00 p.m. in the Jimmy 
Fund Auditorium, 35 Binney Street, Boston. The program 
is as follows: 

October 19, 1955. Management and Prevention of 

Coronary Heart Disease. Dr. Paul D. White. 

December 7, 1955. New Treatment of Arrhythmias. 

Dr. Samuel A. Levine. 


[ 
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January 25, 1956. Hypertension. Dr. Robert W. Wil- 
kins. 
February 29, 1956. Management of Congestive Fail- 
ure. Dr. Howard B. Sprague. : 
March 21 and April 25, 1956. Open — to be nomi- 
nated by the audience. 


AMERICAN SOCIETY OF TROPICAL MEDICINE 
AND HYGIENE 
There will be a meeting of the American Society of 
Tropical Medicine and Hygiene at the Hotel Somerset, 
Boston, November 2-5, 1955. 
Further information may be obtained from Dr. Donald 
L. Augustine, Harvard School of Public Health. 


YALE MEDICAL SOCIETY 

A meeting of the Yale Medical Society will be held in 
Fitkin Amphitheatre at the Yale-New Haven Medical 
Center, New Haven, Connecticut, on Monday, October 10, 
at 8:15 p.m. 

The speaker for the evening will be Dr. Charles Gardner 
Child, III. His subject will be “The Surgical Physiology 
of Portal Hypertension.” 


MEDICAL PERSONNEL VACANCIES 


The Military District of Washington has announced va- 
cancies for civilian medical officers for service in the Wash- 
ington, D. C., area in the fields of general medicine, sur- 
gery, psychiatry, roentgenology and ophthalmology with the 
Department of the Army. Classified Civil Service status 
is not required. The salaries range from $8,645 to $10,065 
a year. Further information may be obtained from the 
Civilian Personnel Office, Military District of Washington, 
Room 1543, Building T-7, Gravelly Point, Virginia (Wash- 
ington, D. C.). 


SOCIETY MEETINGS AND CONFERENCES 


Ocrozer 7, 1955-May 2, 1956. Postgraduate Medical Institute. Page 

487, issue of September 15. 
BER 7 and Academy of Psychosomatic Medicine. Page 509, 
issue of March 24. 

Ocroser 7-27. Consultation Clinics for Crippled Children. Page 575, 
issue of September 29. 

Ocroper 10. Yale Medical Society. Notice above. 

Ocroser 10, 17 and 24, NovemBer and Decemper 5, 1955 and 
January 16, Fepruary 6, Marcu 5 and Aprit 2, 1956. Fried Lecture 
Series. Page 535, issue of September 22. 

Ocrosper 10-21. New York Academy of Medicine. Graduate Fort- 
night. Page 84, issue of July 14. : ; 

Ocroser 11, 18, 25 and Novemeer 1. Boston City Hospital House 
Officers’ Association. Page 577, issue of September 


Ocroser 19. Massachusetts Society of Examining Physicians. Page 
487, issue of September 15. 
Ocrozer 19 and Decemper 7, 1955 and January 25, Fesruary 29, 


Marcu 21, and Aprit 25, 1956. Massachusetts Heart Association. Page 
623. 

Ocrozer 19 and Decemper 14, 1955 and Fesruary 15, Marcu 28 and 
Apri 18, 1956, Greater Boston Medical Society. Page 203, issue of 


August 4. 

, ool 20. Connecticut Academy of General Practice. Page 440, 

issue of September 8. f 
per 22. International Academy of Proctology. Page 487, issue 
of September 15. a 

Ocroser 22-26. American Heart Association. Scientific Session. Page 
603, issue of April 7. 

Gcroser 23-27. American Institute of Dental Medicine. Page 414, 
issue of March 10. 

Ocroser 24-29. American College of Gastroenterology. Page 448, 
issue of September 15. : 

Ocroser 26. New England Pediatric Society. Page 623. 

Ocroser 26 and Novemser 30, 1955 and January 25, Marcu 21 and 
Aprit 26, 1956. Phi Delta Epsilon Fraternity Graduate Club Program. 
Page 118, issue of July 21. 4 

‘Cruenm 27 and 28. New York Medical Conference. Page 394, issue 
of September 1. 

Ocroper 27-29. Congress of Neurological Surgeons. Page 208, issue 
of August 4. 

Novussunn 1-3. Henry Ford Hospital Symposium on Enzymes. Page 
920, issue of May 26. 

Novemser 2-5. American Society of Tropical Medicine and Hygiene. 
Notice above. 

Novemser 6-13. Second International Congress of Allergology. Page 
157, issue of January 27. 

Novemaer 7-9. Association of Military Surgeons of the United States. 
118, issue of July 21. 

yee Bn 10-12. American College of Cardiology. Page 394, issue of 
September 1. 

OVEMBER 11 and 12. Inter-Society Cytology Council. Page 1056, is- 
sue of June 


Novemser 14 and 18. American Public Health Association. Page 578, 


ime of 28. 
Page 1102, issue of June 23. 
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Novemser 19-21. American Association of Blood Banks. 8th Annual 
Meeting. Palmer House, Chi , Illinois. 
Novemser 27 and 28. American College of Chest Physicians. Page 


578, issue of September 29. 7 

Novemper 28-Decemper 2. Interim Session of the American Medical 
Association, Boston. 

Decemper 5-14, 1955 and January 30-Fesruary 8, Marcu 19-28 and 
June t yak i Army Medical Service Postgraduate Course. Page 84, 
issue 0 uly 


CALENDAR FOR THE WEEK BEGINNING THURSDAY, 


Ocroser 13 
Tuurspay, Ocroser 13 

*8:00-8:45 a.m. Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

*8:45-9:45 a.m. Cardiac Grand Rounds. Jimmy Fund Building, 
Children’s Medical Center, 35 Binney Street. é 

eee i Surgical Rounds. Sherman Auditorium, Beth Israel 

ospital. 

+9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brigham 

ospital. 

*10:00-11:00 a.m. Combined Medical-Surgical Rounds. Sherman Au- 
ditorium, Beth Israel Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 

a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.-12:00 m. Medical Staff Conference. Sherman Auditori- 
um, Beth Israel “<> 

*11:00 a.m.-12:00 m. Pediatric Conference. Mount Auburn Hospital, 
Cambridge. 

*11:00 a.m.-12:30 p.m. Hand Clinic (Physical Medicine and Reha- 
bilitation Service). Boston City Hospital. 

*11:15 a.m.-12: m. Thoracic Conference. Ventilatory Studies be- 
fore and after Pulmonary Resection. Dr. Warren J. Taylor. Main 
Amphitheater, Peter Bent Brigham Hospital. 

*12:15-1:15 p.m. Orthopedic Clinic. Amphitheater, Peter Bent Brig- 
ham Hospital. 

5:00 p.m, Case Presentation and Pathological Discussion Followed 
by a Subject of Special Presentation. Joslin Auditorium, New 
England Deaconess Hospital. 

Fripay, Octoser 14 

*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

*9:30-11:30 a.m. Medical and Bun ical Grand Rounds. Drs. George 
W. Thorn and Francis D oore. Main Amphitheater, Peter 
Bent Brigham Hospital. 

*10:00 a.m. Tuberculosis Surgical Clinic. South End Health Unit, 
57 East Concord Street. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.—1:00 p.m. Medical Grand Rounds. Dr. Proger and staff. 
Stearns Auditorium, New England Center Hospital. 

*1:30 p.m. Fertility and Endocrine Clinic. Free Hospital for Women, 
Brookline. 

Tumor, Clinic. Mount Auburn Hospital, Cambridge. 

*4:00-6:00 p.m. X-Ray Conference. Dr. Merrill Sosman. Stearns 
Auditorium, New Center Hospital. 

*4:00-10:00 p.m. Alcoholism Clinic. By appoi g 
Hospital, 41 Morton Street, Jamaica Plain. 

*7:30-9:30 p.m. Postgraduate Medical Institute. Cancer of the 
Stomach and Colon. Drs. Anglem and Gephart. Holyoke Soldiers’ 
Home, Holyoke. 

Sarurpay, Ocroner 15 
*8:00-8:45 a.m. Case eeetinns. Joslin Clinic. Joslin Auditorium, 


ment. Washinet 


New England Deaconess Hospital. 

*8:00-9:00 a.m. Anesthesia Conference. Dr. Etsten and staff. Pratt 
Lecture Hall, Joseph H, Pratt Diagnostic Hospital. 

*8:30-10:00 a.m. Orthopedic Staff Conference. Boston City Hospital. 

*8:30-10:00 a.m. Surgical Grand Rounds. Drs. Charles G. Child, 
Ill, A. J. A, mee and staff. First (Tufts) Surgical Service, 
New Cheever Amphitheater, Dowling Building, Boston City Hos- 


ital. 
*9:0-10:30 a.m, Surgical Grand Rounds. Dr. Thibodeau and staff. 
Stearns Auditorium, New England Center Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 
*10:30 a.m.-12:00 m. Su 
New England Center Hospital. 
*11:00 a.m.-12:00 m. Hematology Clinic. Dr. William Dameshek. 
Pratt Lecture Hall, Joseph H. Pratt Diagnostic Hospital. 
Monpay, Ocroser 17 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
*8:00-9:00 a.m. Medical and Surgical Clinic on Diabetic Problems. 
New England Deaconess Hospital 
*8:30-9:30 a.m. Clinic by Entire Surgical Staff and Anesthesia Staff. 
New Cheever Amphitheater, Dowling Building, Boston City Hos- 


ital. 

10:80-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.-12:30 p.m. Staff Conference. Child Psychiatry. By ap- 
pointment. Conference Room (Burnham 7), Massachusetts Gen- 
eral Hospital. 

*12:00 m.-1:00 p.m. Pediatric Medical-Surgical Rounds. Drs. Baty 
oat epee Pratt Lecture Hall, Joseph H. Pratt Diagnostic 

ospital. 

*12:00 m.-1:00 p.m. Metabolism Conference. Dr. Schwartz. Stearns 
Auditorium, New England Center Hospital. 

*12:15-1:15 p.m. Clinicopathological Conference. Main Amphithe- 
ater, Peter Bent Brigham Hospital. 

*1:00 p.m. Alcoholism Clinic, Peter Bent i Hospital. 

*4:00 p.m. Clinicopathological Conference. Pathology Conference 
Room, Beth Israel Hospital. 


(Concluded on page xxxiv) 


ical History Meeting. Stearns Auditorium, 
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When obesity is an expression of mental and emotional distress... 


‘Dexamyl’ can often be of value in the treatment 
of the overweight patient who tends to relieve 
the poverty of his emotional state by the 
richness of his diet. A balanced combination 

of Dexedrine* Sulfate and amobarbital, 
‘Dexamyl’ curbs the appetite and lessens the 
emotional tension that causes overeating 

and overweight. 


tablets—elixir 


to control the factors that cause overeating 


Each ‘Dexamyl’ Tablet or teaspoonful (5 cc.) of the Elixir 
contains: ‘Dexedrine’ Sulfate (dextro-amphetamine 
sulfate, S.K.F.), 5 mg., and amobarbital, 4 gr. 


Also Available: ‘Dexamyl’ Spansule (No. 1), slowly 
releasing the equivalent of two tablets; ‘Dexamyl’ Spansule 
(No. 2), slowly releasing the equivalent of three tablets. 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
+ T.M. Reg. U.S. Pat. Off. for S.K.F.’s brand of sustained release capsules. 
Patent Applied For. 
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STECLIN-MYCOSTATIN 
(SQUIBB TETRACYCLINE-NYSTATIN 


Because it contains Steclin (Squibb Tetracycline), MYSTECLIN is 
an effective therapeutic agent for most bacterial infections. 
When caused by tetracycline-susceptible organisms, the follow- 
ing infections are a few of those which can be expected to ree 
spond to MYSTECLIN therapy: 

bronchitis gonorrhea osteomyelitis pyelonephritis 
colitis lymphadenitis otitis media sinusitis 
furunculosis meningitis pneumonia tonsillitis 
MYSTECLIN is also indicated in certain viral infections and in amebic 
dysentery. 


In clinical use, Steclin has produced an extremely low incidence 
of the gastrointestinal distress sometimes observed with other 
broad spectrum antibiotics. Mycostatin (Squibb Nystatin), as 
contained in MYSTECLIN, is also a particularly well tolerated 
antibiotic and has produced no allergic reactions, even after 
prolonged administration. 


Because it contains Mycostatin, the first safe antifungal 
antibiotic, MYSTECLIN effectively prevents the overgrowth of 
Candida albicans (monilia) frequently associated with the 
administration of ordinary broad spectrum antibiotics. This 
overgrowth may sometimes cause gastrointestinal distress, anal 
pruritus, vaginitis, and thrush; on occasion, it may have serious 
and even fatal consequences. 


Each MYSTECLIN capsule contains 250 mg. Steclin 
Hydrochloride and 250,000 units Mycostatin. 


Minimum adult dose: 1 capsule q.i.d. 
Supply: Bottles of 12 and 100. 


*MYSTECLIN", “STECLIN’ AND *MYCOSTATIN’® ARE SQUIBB TRADEMARKS 
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WELL TOLERATED BROAD SPECTRUM ANTIBACTERIAL THERAPY PLUS ANTIFUNGAL PROPHYLAXIS 7 
BROAD SPECTRUM ANTIBIOTIC THERAPY, 
> ij 
WITH A MINIMUM OF SIDE EFFECTS 
WITHOUT THE DANGER OF MONILIAL OVERGROWTH = | 


ADVERTISING SECTION 


the first basic 
amphetamine 
improvement 
in1O years 


Sustained amphetamine 
release is inherent in this 
new molecular complex 


Synatan 


brand of tanphetamin protocolicid complex, Irwin-Nei 


IRWIN, NEISLER & COMPANY « DECATUR, ILLINOIS 
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of Furadantin° 


brand of nitrofurantoin, Eaton 


Investigators: Latest data on effectiveness of Furadantin 


Clinical studies have demonstrated rapid 
Flippin, H. Eisenberg,G.M.: clinical response in cases of 
Antimicrobial Therapy cystitis and pyelonephritis, 
in Medical Practice, Philadelphia, db 
F. A. Davis Co., 1955, p. 40. 4 ee 
refractory organisms. 


13 acute cases... 6 appeared cured... 
6 markedly improved with no relapses. 


Trafton, H. M., et al.: New 


England J. Med. 252: 383, 1955. 36 chronic infections: 


30 showed symptomatic improvement, 
frequently within 24 hours. 


Beutner, E. H., et all: ‘ 30 chronic urinary tract infections: 
Antibiotics Annual, 1954-1955, : Of 47 strains of bacteria isolated 
New York, Medical a from these patients, 29 strains (62%) 
were eradicated by Furadantin. 


| : Of patients with acute urinary tract 

| infections, 95.7% were benefited. Patients with 

chronic infections and those with 

| organic or obstructive lesions were 
benefited in 82% of cases. 


Hasen, H. B., and Moore, T. D.: 
J.A.M.A. 155: 1470, 1954. 


Dosage — average adult: four 100 mg. tablets daily, 1 tablet 

with each meal and 1 tablet on retiring, with food or milk. EATON LABORATORIES 
Furadantin tablets, 50 and 100 mg. in bottles of 25 and 100. =) 

Furadantin Oral Suspension (5 mg. per cc.), bottle of 4 fl.oz. NORWICH « NEW YORK 
(118 cce.). 


THE NITROFURANS—A UNIQUE CLASS OF ANTIMICROBIALS onl De PRODUCTS OF EATON RESEARCH 
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ROBITUSSIN’ 


“The effective cough medicine of choice”? with docu- 
mented’ superiority. In each 5 cc. teaspoonful: 


Glyceryl guaiacolate 100 mg. 
—most powerful of all expectorants, in- 
creases RTF almost 200%. 


Desoxyephedrine HCI 1 mg. 
—relieves bronchial spasm while improving 
the mood of the cough-weary patient. 


—in a highly paiatable syrup vehicle 


ROBITUSSIN’ & 


(Robitussin with Antihistamine and Codeine) 


For comprehensive treatment of coughs aggravated 
by an allergic factor or a hypersensitive cough reflex. 
Provides the expectorant-antitussive and sympathomi- 
metic action of Robitussin, plus... 


Prophenpyridamine maleate 7.5 mg. 
—a potent antihistamine, noted for its free- 
dom from side effects. 


_Codeine phosphate 10 mg. 
—the first choice of cough suppressants, 
highly effective, yet non-addictive. 


EXEMPT NARCOTIC (NEW) 


REFERENCES: 

1. Blanchard, K. and Ford, R. A., Effective Antitussive Agent 
in the Treatment of Cough in Childhood, Journal-Lancet, 
74:443, Nov., 1954.* 2, Cass, L. J. and Frederik, W., Com- 
parative Clinical Effectiveness of Cough Medication, Amer. 
Pract. and Dig. of Treat., Vol. 2, p. 844, October, 1951.* 


*Reprints available upon request. 


A. H. ROBINS co., INC., RICHMOND 20, VIRGINIA © Ethical Pharmaceuticals of Merit since 1878 


| INOW - for truly effective cough therap: 
 —a choice o form. 
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BREAKFAST? 


(BRAND OF MECLIZINE HCL, PYRIDOXINE HCL) 


stops morning sickness 


In 100 patients with severe nausea and vomiting, 
Weinberg reports 88% good to excellent results.! 
RESULTS In another series, BONADOXIN abolished 
vomiting in 40 of 41 gravida, eliminated 
nausea in 30 of the 41.2 


Each BONADOXIN tablet contains: 


new 
COMBINATION MECLIZINE 


Mild cases: One BONADOXIN tablet at bedtime. 
Severe cases: One at bedtime and on arising. 
In bottles of 25 and 100, prescription only. 
Also indicated in post-radiation sickness, 
nausea following surgery, Méniére’s syndrome. 


1. Weinberg, Arthur and Werner, W. E. F.: Bonadoxin, a new effective 
oral therapy for hyperemesis gravidarum. Am. Pract. and Dig. of 
Treatment. In press. 2. Personal communication. 3. Berenson, F.: Bona- 
doxin: cre! therapy for nausea and vomiting of pregnancy. In press. 


Chicago 11, Illinois 


* TRADEMARK 


AT 
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Lysine-Vitamin Drops 


Here, at last, is an effective remedy for poor appetite and 
slow growth in infants and children! Lysine, an amino 
acid, has shown remarkable results in stimulating the 
rate of growth of infants, particularly those with poor appe- 
tites. Vitamins Bi, Bs, and Biz have long been recognized as 
appetite stimulants. INCREMIN combines these four essen- 
tial nutrients. 


Cherry-flavored INCREMIN Drops can be added to milk, 
milk formula, or other liquid. An unbreakable ‘‘squeeze”’ 
bottle facilitates accurate, easy dispensing for the parent. 


In 15 cc. polyethylene dropper botie. 
Dosage: 0.5 to 1 cc. (10-20 drops) daily. 
Each cc. (20 drops) contains: 

I-Lysine HCI 

Vitamin Biz 

Thiamine HCI (B1) 

Pyridoxine HC! (Bé) 

Alcohol 


GERIATRIC USES, TOO! INCREMIN may also be prescribed 
as an appetite stimulant for the elderly patient. 


LEDERLE LABORATORIES DIVISION 
AMERICAN Ganamid COMPANY Lederie ) 
PEARL RIVER, NEW YORK 


* reo. U.S. PAT. OFF. 
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ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC. 
270 CommMonweattu Ave., Boston KE 6-8100 


Electroencephalograms 
Electromyograms 


PHYSICIANS’ Office FURNITURE. 
All standard lines, new. Used equipment 
from time to time. Convenient terms. 
Visit our showroom close by Veterans 
Hospital. Ample parking. T. J. NOON- 
AN Co., 408 South Huntington Avenue, 
Jamaica Plain (Boston 30), Mass. Phone 
JAmaica 2-8700 for literature. Medical, 
hospital, laboratory, sickroom supplies. 

B260-20-tf 


COLONIC IRRIGATIONS, massage, 
diathermy. Beatrice M. Woods, 511 Bea- 
con Street, Boston, CO 6-8722. B80-16-tf 


FOR RENT — Offices for a physician 
or dentist. Excellent location. Reasona- 
ble rent. Several large rooms. 83 Maple 
Street, Springfield, Massachusetts. RE- 
public 4-4111. B27-6-tf 


OFFICE FURNITURE—New—Used 
—Refinished. Bought and sold. Desk 
Clearing House, 115 Broad Street, Bos- 
ton. HU 2-1318. B72-22-tf 


OFFICE FOR RENT in professional 
building on Marlborough Street. 3 and 
5 rooms, Elevator and janitor service. 
Reasonable rent. Further information, 
FAirview 3-3480. B33-7-tf 


TWO-YEAR RESIDENCY Ap- 
proved by American Board of Anesthesi- 
ology. Openings available now. Stipend 
$162-$202 per month. Full maintenance. 
Address: Phillip S. Marcus, M.D., Direc- 
tor of Anesthesiology, Boston City Hos- 
pital, Boston, Mass. B48-10-8t 


LABORATORY TECHNICIANS, reg- 
istered M.T. (ASCP) preferred, male or 
female, for growing laboratory service in 
a 200-bed New England hospital. New, 
completely equipped laboratory. Salary 
open according to ability and experience. 
Address A28, New Eng. J. Med. 9-tf 


AVAILABLE OCTOBER 1, 1955 — 
1180 Beacon Street, Brookline, Mass. 
3 rooms. Waiting room shared with one 
physician, 24-hour switchboard available. 
Suitable for internist, surgeon or dentist. 
Please call, ASpinwall 7-8332. B57-12-tf 


WANTED — A licensed physician for 
private mental hospital in Boston. Psychi- 
atric training not essential. Salary and 
time to be arranged. Address A34, New 
Eng. J. Med. 12-4t 


BAY STATE ROAD — Riverview 
office and examining room, share wait- 
ing room and laboratory, etc. KEnmore 
6-0051. B60-13-2t 
PART-TIME OFFICE available. Bea- 
con Street below Coolidge Corner. Call 
BEacon 2-6906. B63-14-3t 

UNITED LIMB & BRACE CO., Inc., 


manufacturers of artificial limbs. 61 Han- 
over Street, Boston, CA 7-2183. B517-6-tf 


LEARY LABORATORY 
43 Bay State Roap 
Boston, MASSACHUSETTS 
C. Leary, M.D. 

Oxca Leary, Jr., M.D. 
Dependable and Rapid Laboratory 
Service. All Branches 


Containers furnished 
Tel. KE 6-2121 


FINEST BEACON STREET, 
BROOKLINE LOCATION — Three- 
room suite. Call AS 7-2944. B30-6-tf 


BIND your New England Journal of 
Medicine. Make it a permanent part of 
your library—for easy reference and last- 
ing wear. In full black library buckram, 
only $3.30 per volume, plus shipping 
charges. All other journals and periodi- 
cals bound also. Inquiries invited. Norden 
Bindery, 2100 West Grand Avenue, Chi- 
cago 12, IIl. B300-14-tf 

FOR SALE -— Large general practice, 
home, complete equipment and offices. 
Over $100 derived monthly from prop- 
erty. No charge for practice itself. New 
Hampshire town. Leaving to specialize. 
Address A246, New Eng. J]. Med. 22-tf 


PROTEIN BOUND AND 
TOTAL IODINE 
PAPER ELECTROPHORESIS 
CATECHOL-AMINES 
STEROID & CLINICAL 
CHEMISTRY 


BOSTON MEDICAL LABORATORY 


Norsert Benort1 — JoserpH Benorti 
Directors 
19 Bay Strate Roap, Boston 15, Mass. 


KEnmore 6-0348 — 0533 


DOCTOR’S OFFICE, Bay State Road. 
Available October 15, 1955 or November 
1, 1955. Call COmmonwealth 6-2344. 

B54-12-3t 

WANTED — PSYCHIATRIST — 
Two to two and one-half years; board 
eligible or certified; unique, open, 400- 
bed committable hospital, private owner- 
ship, public patients, all types; generous 
salary; excellent opportunity for physi- 
cian wishing to establish in Northwest; 
must be eligible for Oregon licensure. 
Contact William W. Thompson, M.D., 
Medical Director, Morningside Hospital, 
Portland 16, Oregon. B56-12-5t 

NISSEN’S INSTITUTE OF PHYSI- 
CAL THERAPY, 1126 Boylston Street, 
Boston, KE 6-1030. Cape Cod office, 
Route 28, West Harwich. Telephone 
Harwich 984. B290-3-tf 

NEWLY RENOVATED SUITE of 
offices, used professionally for many 
years. Well populated and centrally lo- 
cated area. Wonderful opportunity for 
any specialty. Reasonable rent. Living 
quarters and garage with office, if de- 
sired. Call after 5 p.m., BIgelow 4-0214 


or address A41, New Eng. J. Med. 
14-2t 


COMPLETE 
PHYSIOTHERAPY SERVICE 
JOHN A. BALENO, R.P.T. 


RecistTereD PuysiOTHERAPIST 
Patients accepted for treatment on doctor’s 
prescriptions only. 


CO 7-7272 


Boston, Mass. 


GENERAL PRACTITIONERS AND 
INTERNISTS to associate with medical 
group; modern well-equipped facilities; 
excellent educational opportunities; paid 
annual vacation and study period. Net 
income $12,000 to $25,000 depending 
upon training and experience. Reply 
Box 406, California, Pennsylvania. 

B38-8-tf 

DOCTOR’S SUITE — Beacon Street. 
Two large rooms with dark room. Nine- 
foot ceilings. Share waiting room with 
other M.D. and dentist. Heat controlled 
by you. Bookcases on two walls. Unusual 


built-in features. Ideal for specialist. 
Available at once. $125.00. ASpinwall 
7-1164. B55-12-3t 


FOR RENT—ARLINGTON, MASS. 
—— 2- or 4-room professional suite with 
waiting room. Well-established location. 
Suitable for general practitioner or spe- 
cialist. Address A36, New Eng. J. Med. 

13-4t 

MASSACHUSETTS E. E. N. T. 
— Well-established, active, uninterrupt- 
ed practice immediately available. Im- 
mediate income assured for E. E.N. T. 
or E.N.T. man. Will introduce. Town 
of 20,000 drawing on 45,000. Open- 
staffed hospitals. Desire to sell beautiful 
residence, practice and excellent E. N. T. 
equipment, $25,000. Address A37, New 
Eng. J. Med. 13-4t 

NEW MEDICAL BUILDING with 
parking for doctors and patients. Stately 
suites or individual offices. Magnificent 
fireplaces, chandeliers, fresco ceilings, 
parquet oors. Elevator. Water-side 
Beacon Sieet near Gloucester. Secre- 
tarial, telephone services can be shared. 
Available October. Please call KEnmore 
6-1364. B58-13-tf 


EXCELLENT USED Jones metabo- 
lism machine, Hanovia ultraviolet and 
infrared lamp, x-ray apparatus. All like 
new. Priced right for quick sale. Ad- 
dress A39, New Eng. J. Med. 14-4t 

WANTED — Head laboratory tech- 
nician for general hospital, thirty miles 
north of Boston, 200 beds, including new 
addition, to supervise laboratory having 
modern equipment under direction of 
full-time Pathologist. Salary well above 
average with opportunity for advance- 
ment for the right person. Address A40, 
New Eng. J. Med. 14-2t 

BAR HARBOR, MAINE — For sale 
— Doctor’s home and connecting offices 
consisting of waiting room, examining 
room, treatment room, large laboratory 
and storage room. Used as home for 35 
years. Making this unusual opportunity 
to continue an established location. Ad- 
dress A21, New Eng. J. Med. 6-tf 
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For the doctor who makes a success of 
group practice, the personal rewards are 
substantial—a better income, sensible work- 
ing schedules, the advantages of group 
teamwork, and a stability and security that 
are difficult to attain in solo practice. 


Of the doctors in the armed services who 
replied to a questionnaire about their fu- 
ture plans, almost 50% said they would 
like to join an existing group or to estab- 
lish a new one. 


Yet in the face of this enthusiasm for group 
practice—and despite the known rewards it 
offers — fewer than 10% of all doctors are 
now practicing in groups. 

Why? 

Probably the biggest reason is this — the 
initial phases of starting a group are full of 
problems and the average doctor does not 
know how to find the answers to them. 


Why do groups fail? Here are some of the 
reasons: 

... Failure to choose the form of organiza- 
tion most suited to the individual require- 
ments of the members. 

... Inability of the potential members to 
find an equitable formula for their respec- 
tive financial interests in the enterprise. 
... Inadequate knowledge of the basic 
principles of sound businesslike operation. 


... Lack of guidance in the solution of 


A MESSAGE TO ALL DOCTORS 
WHO ARE INTERESTED IN 
GROUP PRACTICE 


problems concerning physical plant and 
personnel, fee schedules and billing, pur- 
chasing and accounting, legal and tax re- 
sponsibility, and the many other non-medi- 
cal areas of a group endeavor. 


It is not surprising that the average doctor, 
who has a full-time job mastering his own 
profession, has neither the time nor the 
inclination to become an expert in business 
management. 


But this we do know — a medical group 
that is soundly planned, properly organized 
and financed, and ably guided, will provide 
one of the most satisfying and most reward- 
ing methods of practice. 


To work with interested physicians in this 
field we offer a consulting service featur- 
ing the organization and administration of 
medical group practices. 


This service is founded on many years of 
first-hand experience in this work — defin- 
ing problems, designing and implementing 
their solution, and establishing the adminis- 
trative principles and procedures necessary 
to the development and success of a sound 
and lasting group enterprise. 


Doctors who are considering group prac- 
tice — and existing medical groups who feel 
that a consulting service of this nature 
would be beneficial to them — are invited 
to direct their inquiries to us at the address 
below. 


DONALD F. GEARING 


Consultant in the Organization and 
Administration of Group Practices 


MOUNT KISCO, N. Y. 
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Greater acid-binding capacity’ 


Longer therapeutic effect’ 


A comparative test shows conclusively that Maalox 
not only has more than double the acid-binding 
capacity of aluminum hydroxide, but also maintains its 
effectiveness twice as long.' 


Another investigator emphasizes that ‘‘Maalox is 
preferable to aluminum hydroxide gel because it is 
more palatable, better tolerated by the stomach, and 
does not cause constipation or undue astringency.’”” 


Maalox-Rorer is a well-balanced suspension of 
magnesium aluminum hydroxide gel—smooth-textured 
and pleasant to taste. It enjoys unusual patient 


acceptance. 


‘,.. better suited for antacid therapy’” 


SUPPLIED: Suspension, bottles of 12 fluid ounces. 
Tablets, bottles of 100. 


Samples sent promptly on request 


WILLIAM H. RORER, INC. 


PHILADELPHIA 6, PA. 


ids, Gastroenterology 


tly Used A 


1. Rossett, N.E., Rice, M.L. Jr.: An In Vitro Evaluation of the More Freq 
26:490 (1954). 

2. ‘Morrison, Samvel: Magnesium Aluminum Hydroxide Gel in the Antacid Therapy of Peptic Ulcer, Am. J. 
Gastroenterology 22:309 (1954). 
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Tablets 


Syrup 


Sterile 
Solution 


Ulcer protection 
that 
lasts all night: 


Pam ine... 


Each tablet contains: 
Methscopolamine bromide 


Average dosage (ulcer): 
One tablet one-half hour before meals, and 1 
to 2 tablets at bedtime. 


Supplied: Bottles of 100 and 500 tablets 


Each 5 cc. (approx. 1 tsp.) contains: 
Methscopolamine bromide 1.25 mg. 


Dosage: 
1 to 2 teaspoonfuls three or four times daily. 


Supplied: Bottles of 4 fluidounces 


Each ce. contains: 
Methscopolamine bromide 


Dosage: 
0.25 to 1.0 mg. (14 to 1 cc.), at intervals of 6 to 8 
hours, subcutaneously or intramuscularly. 


Supplied: Vials of 1 ce. 


* rRADEMARK, REG. PAT. OFF. UPJOHN BRANO OF METHSCOPOLAMINE 


The Upjohn Company, Kalamazoo, Michigan 


a 
t 


Philadelphia, Pa. 


INDICATIONS: 


Beta-hemolytic streptococci: Diseases of the respiratory tract, meningitis, 
erysipelas, cellulitis, rheumatic fever (both 
onset and recurrence) 


Pneumococci: Pneumonia, meningitis 
Staphylococci: Often implicated in diseases of the meninges, 
lungs, bone, endocardium, skin 
Gonococci: Diseases of the eye, urethra, joints 
Pseudomonas aeruginosa 
and Escherichia coli: Diseases of the urinary tract 
Haemophilus influenzae: Laryngotracheobronchitis, pneumonia 


Shigella, Salmonella, and 


coliform organisms: Causing certain types of bacillary enteritis 


BROAD TARGET 


In both the mixed and the undiagnosed infection, BIcILLin- 
SULFAS broadens your therapeutic resources. It offers two kinds 
of antibacterial action—antibiotic and chemotherapeutic. ‘| 0- 
gether, the two mechanisms provide decisive control over a wid 
range of gram-positive and gram-negative infections. BIcILLin- 
SULFAS combines BICILLIN, the penicillin that ensures its own 
absorption, and SULFOSE®, the triple sulfonamide for maxima! 
action and renal safety. 


Supplied: Tablets BicrLLIn-SuLras, bottles of 36. Suspension 
BICILLIN-SULFAS, bottles of 2 and 3 fi. oz. Each tablet and each 
5-ec. teaspoonful contains 150,000 units of BICILLIN and 0.167 
gm. each of sulfadiazine, sulfamerazine, and sulfamethazinc. 


TABLETS SUSPENSION 


BICILLIN-SULFAS 


Benzathine Penicillin G (Dibenzylethylenediamine Dipenicillin G) and Triple Sulfonamides 
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Founded 1879 


RING SANATORIUM 


EIGHT MILES FROM BOSTON 
For the study, care and treatment of emotional, 
mental, personality and habit disorders. 


On a foundation of dynamic psychotherapy all 
other recognized therapies are used as indicated. 


Cottage accommodations meet varied individual 
needs. Limited facilities for the continued care 
of progressive disorders requiring psychiatric, 
medical, or neurological supervision. 

Full resident and associate staff. Courtesy 
privileges to qualified physicians. 

Benjamin Simon, M.D. 
trector 


Cuarces E. Wuire, M.D. 
Assistant Director 


Arlington Heights 
husetts 
Mission 8-0081 


WESTWOOD LODGE 


Incorporated 


WESTWOOD, MASSACHUSETTS 
Telephone NO 7-0168 


A modern sanitarium for the treatment and care 
of mental and nervous disorders by a specialized 
staff experienced in psychotherapy, electroshock 
therapy and its with 
or without electroshock) and other psychiatric 
treatments. Latest techniques used in the treat- 
ment of alcoholism and drug addiction. Excellent 
facilities for the care of senile and aged patients. 
Homelike atmosphere in quiet country surround- 
ings near Boston. Tennis court and occupational- 
therapy building on the grounds. 


Outpatient department for referred cases only. 
MartHa Brunner-Orne, M.D., Superintendent 
Swney M. Bunker, M.D., Psychiatrist 


J. Hammonp, Ai(ministrator 


BALDPATE, Ine. 


GEORGETOWN, MASSACHUSETTS 
Telephone GEO 2131 


Locarep in THE or Essex County 
30 miles north of Boston 


For the treatment of psychoneuroses, personality 
disorders, psych 5 Roholi and "drug addic- 
tion. 

Psychotherapy is the basis of treatment; electric 
shock treatments, subcoma and p coma insulin 
therapy when indicated; sleep treatment for with- 
drawal of narcotics. 

Occupation under a trained therapist, diversions 
and outdoor activities. 


G. M. SCHLOMER, M.D. 
Medical Director 


Weodside Cottages 


FraMInNcHAM, Mass. 
A sanitarium specially adapted for nervous 
and convalescent patients who need rest and 
upbuilding in normal surroundings. 
© committed mental cases. 


Artour H. Warp, M.D., Medical Director 


Lancaster, Mass. 
Devoted to the scientific understanding and 
education of children of retarded develop- 
ment. Five homelike and attractive buildings 
surrounded by 85 acres of campus and gar- 


dens. 
Frankuw H. Perxins, M.D. 


= 
Wiswall Sanatorium 
203 Grove St., Wetiestey, Mass. 

For the care of mild mental and nervous pa- 
tients in country surroundings. Small grouping 
allows a homelike here and p 
contact. 

E. H. Wiswatt, M.D., Superintendent 

Hare Powers, MD., Medical Director 

Tel. WE 5-0261 


STORROW HOUSE 


(Former Storrow Estate at Lincoln, Mass.) 
STAFFED AND OPERATED BY THE 
MASSACHUSETTS GENERAL HOSPITAL 
For nonpsychiatric ambulatory and semi-ambula- 
tory patients needing rest or convalescent facili- 

ties. 

CHARGES: $7.00 to $10.00 per day 
Transportation for visits to physician’s ine ee. 
vided. For information, call CLearwater 9-8343 
or Massachusetts General Hospital Admitting 
Office LA 3-8200. 


GLENSIDE 


JAMAICA PLAIN, BOSTON, MASS. 
A small, attractively located sanitarium for 
nervous, mild mental or chronic illnesses. 
6 Parley Vale Tel. JA 4-0044 


DAVID MEMORIAL 
NURSING HOME 


BE 2-3530 


New, Lon-cost 


“ARISTOCHROME” 
Surgeon's Examining Stool 


Rugged, all-welded construction 
for lifetime use. 7/8” tubing and 
steel ‘skirt,’ highly polished, 
chrome plated. Mounted on 2” 
easy-rolling rubber casters. Stool 
height can be adjusted from 17” 
to 23”. Seat upholstered over 
padded, foam-rubber cushioning. 
A joy in any office! 


Only $20.75 


Phone or write for illustrated brochure. 


Phone, JAmaica 2-8700 


Ample Parking 


I. J. Noonan (0. 


Albany, New York, Branch 
579 New Scotland Ave. Phone, Albany 89-2508 


408 South Huntington Avenue 
Jamaica Plain (Boston 30), Mass. 


LEDERLE 


POLIOMYELITIS 
IMMUNE GLOBULIN 


(human) 


For the modification 

of measles and the 
prevention or attenuation 
of infectious hepatitis 
and poliomyelitis. 


LEDERLE LABORATORIES DIVISION 
| AMERICAN Ganamid company Pearl River, New York 
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ADVERTISING SECTION 


NEW TEMPORARY BINDERS 
NOW AVAILABLE 


Our new binder holds larger Journals and 
facilitates the removal of copies when you 
are ready for a permanent binding. 


We suggest that you purchase a new binder 
for the current volume (twenty-six issues). 


$3.75 2 for $7.25 


THE NEW ENGLAND JOURNAL 
OF MEDICINE 


8 Fenway, Boston 15, Mass. 


THE CHANNING HOME 
For the MEDICAL and SURGICAL treatment of 
Pulmonary Tuberculosis in Women 
Established 1857 
198 Prtcrm Roap, Boston 15, Mass. 


Our endowment permits variations in charges for patients’ 
board. There are no physicians’ fees. 
Good nursing care and food are emphasized. 


Address all applications to: 
ELIZABETH H. PELTON, Superintendent 
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Washingtonian Hospital 


41 Morton Street, Boston 30, (Jamaica Plain) Mass. 
Incorporated 1859 


Conditioned Response, Psychotherapy, Antabuse, Adrenal 
Cortex and other drug therapies, Semi-Hospitalization for 
Rehabilitation of Male and Female Alcoholics. 
Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 


State Outpatient Clinic and Social Service Department 
for Male and Female Patients 
JoserH TuHImMann, M.D., Medical Director 


Consultants in Medicine, Surgery and the other Specialties 
Telephone JA 4-1540 


Your oh Adequate: 


Quality and Service Purchased Through a Well Established Agency 


7 


> 
2 
Grorce H. Crosere Enwarn J. Ji Artuur 


THE NEW ENGLAND JOURNAL OF MEDICINE 
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unexcelled among 
sulfa drugs... for 
highest potency 


Valid tests, substantiated by clinical trial, show 
that Triple Sulfas have outstanding therapeutic 
a efficiency among sulfa drugs. Widespread use 
has confirmed this fact. Furthermore, this 
INE -“ proved combination of sulfas provides notable 
safety, wide range in effectiveness, and definite 
economy. Triple ,Sulfas are available from 
leading pharmaceutical manufacturers under 
their own brand names. Remember: all sulfas 
are not Triple Sulfas. Ask any medical repre- 
sentative about the Triple Sulfa products his 
company offers! 


SULFAS 


Meth-Dia-Mer Sulfonamides 


ae. AMERICAN Ganamid COMPANY 


FINE CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, ¥ 


HOW SQuisB OFFERS TRIPLE SULFAS 


| 
| 
| 
TERFONYL contains 0.167 Gm. of each of the Triple Sulfas per 0.5 Gm. | 
tablet or 5 cc. of suspension. It is recommended for all sulfonamide-sus- | 
ceptible infections, particularly those requiring high blood levels, and for | 
patients who cannot tolerate treatment with single sulfas because of poor 
kidney function. TERFONyL Tablets, 0.5 Gm., bottles of 100 and 1,000. | 
TERFONYL Suspensior (raspberry flavor), 0.5 Gm. per 5 cc., pint bottles. | 
| 
| 


“TERFONYL” is a Squibb trademark 


see 
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+... Because of 
impler, More Effective 


Combination Therapy 


Rauwiloid 


dosage A Riker Single-tablet Preparation 


Indicated in moderately severe hypertension. Each 
tablet contains 1 mg. Rauwiloid and 3 mg. Veriloid. 


Side actions fewer Initial dosage, one tablet t.i.d., p.c. In bottles of 
and of lessened 100 tablets. 
intensity 


Rauwiloid+ 
schedules 
Hexamethonium 


Simpler patient A Riker Single-tablet Preparation 


management Indicated in rapidly progressing, otherwise intract- 
able hypertension. Each tablet contains 1 mg. 
Rauwiloid and 250 mg. hexamethonium chloride 
dihydrate. 


Riker LA 


BORATORIES, INC., tos anceves 


Initial dosage, one-half tablet q.i.d. 
Available in bottles of 100 tablets. 
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Each 0.6 cc. 
supplies: 


Nutriticnaily Significant Vitamins 
AND 


All are supplied in 15 cc., 30 cc. and economical 50 cc. bottles with 
the new Mead calibrated unbreakable plastic ‘Safti-Dropper.’ It 
will not break even if the baby bites it. 


Deca-Vi-Sol—the new, more comprehensive formula including a 
vitamins Bz and Bs—permits even greater flexibility in 
specifying vitamins for infants and children. Like Poly-Vi-Sol 
and Tri-Vi-Sol... 
Deca-Vi-Sol is... highly stable... refrigeration not re- 
quired . . . potency assured . . . readily accepted . . . excep- 
tionally pleasant flavor... no unpleasant afjertaste .. . full 
dosage assured . . . can be dropped directly into the baby’s 
mouth. 
For older children, specify Mulcin, the good-tasting, 
orange-flavored vitamin liquid for teaspoon dosage. 


SYMBOL OF SERVICE TO THE PHYSICIAN 


MEAD JOHNSON & COMPANY * EVANSVILLE, INDIANA,U.S.A. 
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